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PREFACE 



The high school course in arithmetic is unique in its educa- 
tional possibilities. It is rich in its results in general mind and 
character training. For all pupils who take it, it develops skill in 
computation, and furnishes indispensable knowledge of business 
and industrial processes and facts that are not acquired in the 
lower grades or elsewhere in schooL For many pupils, such skill 
and knowledge are distinctly necessary preparation for vocations 
which they enter later; the girl who becomes a teacher, the boy 
who becomes a farmer or mechanic, the boy or girl who enters any 
^^ form of commercial work — these all find arithmetical skill and 
'^ the information acquired in solving the problems invaluable, 
v^ The New High School Arithmetic furnishes material for such 

^ instruction. It is adapted to the needs of all the pupils, whether 
^ they take a general course, a normal course, an industrial voca- 
tional coursQ, or a commercial course. 

It is modem and varied in its appeal because of the use of a 
great variety of problem material drawn from current life. Ob- 
serve the variety of material used in the problems on pages 10-12, 
^ 19-22, 41-43, 212-214, 216-220, 230-234 ; the abundance of prob- 
' ,, lems having vocational interest for boys, such as 43-48 on page 61, 
^ 42-43 on page 65, 53-55 on page 73, 12-16 on page 105, all of 
Chapter VI, 33 on page 231, etc. ; the domestic science problems 
such as 47-50 on page 70, 51-52 on page 73, 23-25 on page 77, etc. ; 
the appeal to the interest of the country pupils as well as those in 
the city as in example 19 on page 76, 22 on page 77, 25-30 on 
page 121, etc. ; the effort to arouse interest in national and local 
affairs as in examples 31-36 on page 98, 4-7 on page 104, § 144 on 
page 201, § 196 on page 292, etc. 

It is accurate and entirely adequate in its teaching of business 
and industrial practices. Note, as examples, the tabulations of 
statistical material (pp. 14-16) ; bills on pages 34-37 ; estimating 
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costs on page^ 153, 154, 156, 179-188 ; and the full treatment of 
" commercial arithmetic " in Chapters VUI to XIV inclusiye. 

In its pedagogy this text is like the other texts of the Wells and 
Hart series. It is mathematically accurate; note particularly 
§ 08 on page 145, § 100 on page 147, and § 113 on page 165. The 
thought processes involved in solutions are developed clearly in an 
inductive manner ; see § 40 on page 67, § 50 on page 71, § 107 on 
page 158, etc. The processes are clearly and strikingly expressed 
in unique form in rules such as those on pages 30, 138, 255, etc. 
The model solutions set an example of clearness and order that 
cannot fail to impress pupils and result in more accurate computa- 
tion by them ; see pages 44, 45, 75, 108, 269, 308, 311, etc. New 
important terms are printed in striking manner (page 17) and are 
fully indexed. There is provided for drill purposes an abundance 
of examples and problems (pp. 5, 6, 8, 39, 58, 235) which are of 
the simple sensible sort met in real applications (pp. 55, 56, 57, 
59, 63, 103). These examples can and should often be done men- 
tally, and will be found to be properly graded in diflBculty in the 
separate lists. Topics which are not strictly essential for all pupils 
are plainly marked as supplementary. These topics are in some 
cases interesting but not necessary (as Cube Root on page 142), 
and in other cases are important but can be included in a course 
only when local conditions render it possible (as Topic A on page 
179). 

How much and what to include in the course in arithmetic in 
any particular community depends upon the previous preparation 
of the pupils, upon the special aims of the course, and upon the 
time allowed for the study. In most cases some selection of topics 
as well as of examples and problems becomes necessary. 

Chapters I to V, excepting the Supplementary Topics, are a 
fundamental part of any course. An effort should be made, how- 
ever, to get over these chapters as speedily as is consistent with 
the development of a reasonable amount of skill in computation. 
An abundance of drill has been provided, with the expectation 
that some of it will be done orally and some of it will be used for 
special assignments for those pupils who are weak in computation. 
Obviously it is not necessary that all the examples and problems 
should be solved by any one class. 

What use is made of Chapter VI will depend upon whether th© 
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course in arithmetic precedes or follows the course in geometry. 
If it follows, then much of this chapter between pages 145 and 
168 should be omitted, although some of the problems should be 
solved. If time must be saved, pages 168 to 197, and 205 to 20T 
may also be omitted. If this chapter precedes the course in 
geometry, it will be f oimd valuable preparation for that course. 



CONTENTS 

PAOB 

I. Integers 1 

II. FRACnONB 51 

III. Decidual Fractions 85 

IV. Denominate Numbers 108 

Supplementary Topics 123 

A. The Metric System of Measures . . . .123 

B. Foreign Money 130 

C. Apothecaries* Measures 132 

V. Im'OLUTION AND EVOLUTION 134 

Supplementary Topic — Cube Root . . .142 

VI. Practical Geometry and Applications . . . 145 

Supplementary Topics 179 

A. Problems of the Carpentering Contractor . .179 

B. Mensuration of Less Common Sdids . . . 189 

C. Graphical Representation 197 

D. United States Government Land Survey . . 205 
VII. Percentage 208 

VIII. Buying and Selling Goods 226 

Successive Discounts 227 

Profits and Losses 234 

Marking Goods 237 

Commission and Brokerage 239 

IX. Interest 245 

Compound Interest 258 

Supplementary Topics 262 

Wab Savings Stamps 262 

vu 



• • • 



Vlll CONTENTS 

PAOB 

Compound Interest Table 265 

Periodic Interest 267 

Installment Payment of Debts .... 269 

X. Insurance 272 

XL Taxes 287 

Supplementary Topics 292 

State Income Taxes 292 

State Inheritance Taxes 294 

Duties and Customs 295 

Internal Revenue 298 

United States Income Taxes 298 

United States Inheritance Taxes . . . 301 

Xll. Banking 303 

Promissory Notes 303 

Partial Payments 307 

Discounting Notes 313 

Exchange — Checks 317 

Drafts and Acceptances 322 

Foreign Exchange 331 

XIII. Partnerships and Corporations .... 335 
Stocks and Bonds 339 

XIV. Equation of Payments 350 

Index . .361 



NEW 
HIGH SCHOOL ARITHMETIC 



I. INTEGERS 

1. Writing and Reading Integers in the Hindu System. — 

Pupils are familiar with the manner of writing and reading 
small Integers or whole numbers in the Hindu System by 
means of the digits 0, 1, 2, 3, '••, 9. 

NoTB. — Our system of writing numbers is often improperly 
called the Arabic System. 

They should recall that a number like 2,643 is read " two 
thousand, Hx hundred forty-three,'' not *^ and forty-three." 

EXERCISE 1 

1. Read 4,276 ; 3,660 ; 2,708 ; 6,029. 

2. What are the digits ? 

3. Tell what each digit of the number 6,036 represents. 

4. In numbers like fourteen, what does the syllable 
"teen" mean? 

5. In numbers like thirty, what does the syllable "ty" 
mean? 

2. For convenience in reading integers, the digits of a 
number are divided into groups of three, starting from the 
right. Each group is called a Period. The first three figures 
form the units' period; the second three, the thousande' 
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period; the third three, the millions' period; the fourth 
three, the billions' period. 

Thus, 20,793,106,462 is read twenty billion, seven hundred ninety- 
three million f one hundred six thousand, four hundred Jifty-two. 

Note. — The following table gives the names of each of the 
first fourteen periods. Only the first four of thes^ periods are 
used in ordinary computation. 



Period 


Designation 


Period 


DsaiaNATioN 


First 


Units 


Eighth 


Sextillions 


Second 


Thousands 


Kinth 


Septillions 


Third 


Millions 


Tenth 


Octillions 


Fourth 


Billions 


Eleventh 


Nonillions 


Fifth 


Trillions 


Twelfth 


Dccillions 


Sixth 


Quadrillions 


Thirteenth 


Undecillions 


Seventh 


Quintillions 


Fourteenth 


Duodecillions 



EXERCISE 2 

1. Bead the following numbers : 

a. 2,746,368 d. 3,682,749,063 

h. 13,609,432 e. 4,005,060,805 

c. 206,083,620 /. 46,376,082,73 

2. Bead the following figures, which give the total produc- 
tion of wheat in each of the countries named in the year 1915 : 

United States . . . 1,011,506,000 bushels 

Canada 336,258,000 bushels 

Europe 2,080,819,000 bushels 

Asia 460,246,000 bushels 

Africa 90,859,000 bushels 

3. Read the following sums, which give the total taxable 
property in Chicago in the yeeCt'S indicated : 

a. 1890, $219,364,368 d. 1905, $407,991,626 

h. 1896, $243,476,826 «. 1910, $848,994,536 

c. 1900, $276,566,880 /. 1916, $1,047,788,676 
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4. Kead the amount appropriated by each of the follow- 
ing Congresses of the United States : 

a. 58th Cong., 1905-1906, appropriated $ 1,600,053,544.80 

6. 59th Cong., 1907-1908, appropriated $ 1,799,637,864.70 

c. 60th Cong., 1909-1910, appropriated $ 2,052,411,841.79 

d. 6l8t Cong., 1911-1912, appropriated $ 2,053,391,290.72 

e. 62d Cong., 1913-1914, appropriated $ 2,118,060,671.12 
/. 63d Cong., 1915-1916, appropriated $ 2,231,055,150.57 

5. Read the following figures, which give the estimated 
value of the farm products of the United States in the years 
indicated. 

a. 1910, $9,037,390,744 d. 1913, $ 9,849,512,511 

6. 1911, $ 8,819,174,959 e. 1914, $ 9,894,960,531 
c. 1912, $ 9,342,790,149 /. 1915, $10,501,686,375 

3. In the Roman System of writing integers the follow* 
ing symbols are used : 

I represents 1 C represents 100 

Y represents 5 D represents 500 

X represents 10 M represents 1000 
L represents 50 

All other small integers are represented by writing two 
or more of these letters side by side, according to the follow- 
ing: 

Rule I. — If a letter follows one of the same or greatei 
value, the number represented is the sum of their values. 

Rule II. — If a letter precedes one of gre^r value, the 
number represented is the difference between their values. 

Thus, XVn = 10 + 5 + 1 + 1 = 17. 
Thus, XC = 100 - 10 = 90. 

The Roman System of writing numbers is seldom used 
now except for numbering chapters in books, hours on a 
dock &oe, dates on buildings or monuments, and the vol- 
umes of a set of books. 
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EXERCISE 3 
Bead the following numbers : 

1. a. VIII b. XVIII c. XIX d. XXVII e. XL 

2. a. XC b. CX c. MDC d. MCL <». DCXI 

Write the following numbers in Roman numerals : 

3. The numbers from 11 to 19. 

4. The numbers 22, 32, 43, 48. 

5. The numbers 50, 52, 55, 59. 

6. The numbers 60, 72, 86, 89. 

7. The numbers 90, 93, 95, 98. 

a The numbers 200, 450, 635, 872. 

9. The numbers 1000, 1600, 1870, 1923. 

10. Read the following : 

a. MDCCXXn d. MDCCCXIX 

b. MDCCLXXVI e. MDCCCLXI 

c. MCDXCII /. MCMXIV 

11. Write in Roman numerals the number of the year in 
which you were bom. - -///>/ 

12. Write in Roman numerals the number of this year. 

Addition of Litegers 

4. The integers arranged in the order 1, 2, 3, 4, etc., are 
said to form a Sequence. 

The Sum of two integers, like 3 and 5, is the fifth integer 
beyond 3 in tlie sequence of integers. 

Addition of Integers is the process of finding the sum when 
two or more integers are given. The integers added are 
called Addends. 

5. Skillful addition depends upon accurate and rapid rec- 
ognition of the sums of the following pairs of integers. 
These are all the possible pairs of two digits, omitting the 
digit zero. 
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5 


1 


2 


4 


3 


5 


8 


3 


9 


4 


1 


4 


6 


7 


6 


9 


3 


1 


3 


5 


2. 


9 


7 


8 


5 


4 


9 


2 


1 


6 


4 


7 


C 


8 


4 


3 


2 


4 


2 


6 


4 


7 


6 


8 


5 


8 


1 


6 


3 


8 


6 


9 


7 


9 


8 


7 


4 


2 


3 


2 


3 


8 


1 


2 


9 


5 


8 


1 


3 


5 


1 


6 


7 


8 


2 


1 


5 


4 


1 


6 


7 


9 


3 


9 


7 


5 


7 


2 


6 


5 


9 
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Addition DrUl Table 

Note. — The following table can and should be used for a 
variety of drilL The following exercises are suggestive. It is 
not necessary that all be done at this time or that every pupil do 
all of them. On the other hand, any pupil who is inaccurate or 
slow in adding should be required to practice on this drill daily 
until he can do the exercises skillfully. From time to time, a few 
minutes can be spent profitably upon oiral drill based on this table. 

Do not copy the numbers from the book. 

Give the results orally or write only the results, when possible. 



a 


b 


•>c 


d 


e 


/ 


9 


h 


• 


a. 16 


66 


86 


46 


76 


66 


26 


36 


96 


b. 17 

• 


27 


47 


37 


67 


57 


97 


87 


77-- 


c. 18 


38 


48 


28 


58 


78 


68 


88 


98i 


d. 29 


19 


49 


59 


39 


69 


89 


99 


79 


e. 38 


17 


46 


53 


75 


64 


85 


92 


24 


/. 67 


45 


26 


19 


74 


33 


68 


87 


98 


ST. 16 


37 


58 


27 


49 


67 


76 


96 


86 


h. 47 


66 


85 


54 


39 


77 


96 


23 


18 


i. 78 


93 


48 


64 


36 


24 


59 


16 


88 


j. 66 


13 


79 


28 


94 • 


66 


89 


32 


43 


- 


/ 




J 


. /. •■' 
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1. To each number of row a, add 

a. 4 6. 3 c. 5 d. 9 e. 7 /. 6 g. S 
2-10. Add these same numbers successively in rows 

by C, d, '•' j. 

11-19. Add these same numbers successively to the num- 
bers in columns a, 6, c, ••• i, 

20-29. Add 11 to the numbers in rows a, 6, c, ••• j. 

30-39. Add 12 to the numbers in rows aybyC, ••• j. 

6. Some Devices Employed in Adding. 

a. When adding columns, name results only. 

6 

J Think : 0, 16, 22. Write 22. 

•^ Do not think : 4 and 5 are 9 ; 

9 and 7 are 16 ; 
16 and 6 are 22. 



_4 
22 



EXERCISE 5 

Addition Drill Table 

Note. — Read the note at the beginning of Exercise 4. 

a b c d e f g h 

a. 6 78 6234 9 

6. 3457668 3 

c. 8 392643 7 

d 4 668766 8 



e. 9 


6 


4 


3 


4 


7 


6 


5 


8 


7 


/ 2 


8 


3 


9 


8 


9 


7 


6 


3 


8 


g. 6 


9 


2 


5 


3 


8 


2 


4 


5 


2 


h. 7 


2 


7 


4 


9 


2 


9 


2 


9 


4 


t. 8 


7 


5 


6 


4 


7 


8 


5 


8 


6 



i. 3 687664 6 
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1. Hold a slip of paper below row b. Give orally or 
write upon the paper the sum of the two numbers in each 
column that appear above the paper. 

2-9. Similarly, give orally or write upon slips of paper 
the sum of the three numbers in each column that are in 
rows, a, b, and c ; of the four numbers in each column that 
are in rows a, b, c, and d ; etc. 

10-1& Similarly, find the sums of the numbers in each 
column that are in the lower two rows, the lower three 
rows, etc. 

Note. — By omittiiig row a, and foUowing the directions for 
Examples 1-9, other examples can be made; also, by omitting 
row y, and following the directions for Examples 10-18, more 
examples can be provided ; or, by adding a row at the top of the 
table, new examples are provided. 

b. When adding columns of integers, group and add at sight 
integers whose sum is 10. 

These numbers may not be consecutive in the column. 



( 



731 

32 
/15 

127 Think: 10,18,25,35. TTnVg 5 and carry 3. 
^98 Think: 7,17,27,37. Write Z7. 

46 / 
375 

In the same manner, group and add at sight integers 
whose sum is readily recognized. Thus, if 5 and 3 appear 
in sequence in a column, instead of adding them separately, 
add 8 at once. Skill in making such combinations comes 
with practice and greatly increases the student's speed in 
adding. 
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EXERCISE 6 

Add the following columns, grouping numbers whose sum 
is 10: 

a bcdefghij k I m n o p 

2 (1\I2\ 6^7] 2 (1) 3 8 |9\ ,4 '5 /l : j». 5\ /8\ 

8 19/ \3j ' 4/ ;3/ 7 V 5 /1\ \)J \5\ \&' {s^ 16 4 U/ 

/3> ;6^ (S\ /3 /S /8) 8 7 [3 i6) W A /^^ W W 1^ 

[jJ fl \y /4 5 \6' U/ 3 ^/ {4; (7, 12-. U/ 




8 3 ;l, 6 6 



.'5 (^.- 




H /5\ 8 /"l\ .1; /3. (q^ a /5', |2\ Izy 7 '^i/ I3/ '^' 



/4 /5\ 8 /1\ .1; /3. 1(3/ iS^ /5', |2\ 
W W 1 W 7 ^6; /2\ [Si [2] \^) 

ft: 



4 (2\ \9j 7 /4\ m Va/ v6* :'9 5^ I7v \ 
f2'XsJ JS^j 4 W y3/ 8 J- U,'" -Sy W ■ 



\8- 5 IZ/ .a 2 8 6 

,6 6 .'5^ 1 /r\ 19] A. 
U'' «• 'v5y -ft' i3y l^/^ W 





S'r :••: ss J'' i' I'nrcl ^^- -' '* -•" ^f -'' 5-^ 

EXERCISE 7 -- 1 w» 7 

Addition Drill 
Read the note at the beginning of Exercise 4 

a&.cd e f g h i J 

a. 223 746 637 669 63 477 785 693 762 781 

b. 452 863 708 794 872 536 439 265 574 626 

c. 537 227 430 664 580 229 546 537 435 543 

d. 365 308 546 573 85 306 757 729 918 567 
c. 248 549 723 685 37 540 368 456 832 112 
/. 374 802 862 746 709 907 472 862 767 346 
g. -889 980 995 334 430 823 23 578 648 752 
h. 496 679 726 628 667 321 94 384 953 374 
i. 534 863 849 792 82 530 506 724 165 439 
j\ 263 421 741 873 280 865 729 932 718 326 

1-20. See the examples suggested for Exercise 5, page 7. 

21. Find the sum in each colunm of the numbers in rows 
by c, d, and e ; in rows c, d, e, /, and g \ etc. 
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c. When long columns are to be added, the units' column 

may be added and the sum written ; then tha tens' column may 

be added and the result written as in the following example ; 

etc. 

67 

835 

243 

506 
789 



The sum of the units = 30 units = 30 

The sum of the tens = 21 tens = 210 

The sum of the hundreds = 22 hundreds = 2200 
The complete sum 



= 2440 



Note. — If one who is adding in this manner is interrupted, he 
need not repeat the whole addition. 







EXERCISE 8 






Add 


upward the 


following column! 


1, and verify your 


results by adding again downward : 






1. 


2. 


3. 


4. 


5. 


1789 


5403 


4529 


7864 


1827 


6543 


786 


7992 


6215 


4329 


2177 


9230 


467 


9448 


25070 


916 


1167 


8920 


4007 


6118 


6783 


8980 


3508 


651 

• 


2522 


325 


7526 

7. 


2463 

a 


5869 

9. 


3909 


T^a 


10. 


79856 


45340 


43766 


68964 


77167 


35117 


10087 


89140 


86723 


63489 


32949 


76322 


36174 


48213 


68791 


18817 


36450 


64386 


54876 


74163 


85622 


78809 


79160 


83538 


84375 


16304 


39713 


23099 


71766 


97561 



11. The prize cow of a certain herd produced milk as 
follows : Monday 37 lb. ; Tuesday 36 lb. ; Wednesday 40 lb. ; 
Thursday 38 lb. ; Friday 37 lb. ; Saturday 39 lb. ; Sunday 
38 lb. What was the production for the week ? 
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12. A grocer reoeived on Moiiday $ 1^.25, on Tuesday 
$ 84.40, on Wednesday $ 106.65, on Thursday $ 122.70, on 
Friday $ 93^62, aad on Saturday $ 185.56. What were his 
total receipts for the week ? 

13. The following table gives the land and water areas of 
each of the ten largest states. What is the combined land 
area of these states, the combined water area, and the total 
area of each state ? 



SishTS 


IiAKD 


Watbb 


Total 


Texas . . . 


262,398 


3498 




CaHfomla . . 


155,652 


2645 




Montana . . 


146,201 


796 




New Mexico 


122,508 


131 




Arizona . . . 


113,810 


146 




Nevada . . . 


109,821 


869 


■ 


Colorado . . 


103,658 


290 




Wyoming . . 


97,594 


320 




Oregon . . . 


95,607 


1092 




Utah .... 


82,184 


2806 




TotcU 









14. The immigration into the United States during the 
fiscal year 1916, by months, was ; July, 21,504 ; August, 
21,940; September, 24,613; October, 25,450; November, 
24,545 ; December, 18,901 ; January, 17,293 ; February, 
24,740 ; March, 27,586 ; April, 30,560 ; May, 31,021 ; June, 
30,764. 

Rule off a suitable form in which to tabulate these sta- 
tistics (see Ex. 13) ; then tabulate the statistics, and find the 
total for the year. 

15. The following table gives the total number of male 
and female inhabitants in the United States whoee ages fell 
between certain years at the time of the 1910 census. Find 
the total number of inhabitants : 
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Under 6 years, 10,631,364 ; 5-9 jr., 9,760,632 ; 10-14 yr., 
9,107,140 ; 15-19 yr., 9,063,603 ; 20-24 yr., 9,056,984 ; 25-^ 
29 yr., 8,180,003 ; 30-34 yr., 6,972,185 ; 35-39 yr., 6,396,100 ; 
40-44 yr., 6,261,587; 45-49 yr., 4,469,197; 50-^ yr., 
3,900,791 ; 65-59 yr., 2,786,951 ; 60-64 yr., 2,267^60 ; 65- 
69 yr., 1,679,603 ; 70-74 yr., 1,113,728 ; 75-79 yr., 667,302 ; 
80-84 yr., 321,754 ; 85-89 yr., 122,818 ; 90-94 yr., 33,473 ; 
95-99 yr., 7391 ; 100 yr. and over, 3566 ; age unknown, 
169,055. 

16. The total appropriations made by Congress in 1918 
for the iirst year of the war with Germany and the estimates 
for the year 1919 were, by departments, as follows : 



LegialatiTe . . . 
Ezecatiye .... 
State department . 
Treasury department 
Independent offices 
District of Columbia 
War department . 
Panama canal . . 
Navy department . 
Interior department 
Postoffice department proper 
Postal service, payable from 

postal sendee .... 
Department of agriculture 
Department of commerce 
Department of labor . . 
Department of justice 
Increase of compensation, all 

departments (estimated) . . 



ESTIMATXa 

Fos 1910 



• 15,220,628 

1,241,960 

7,349,331 

736,621,972 

920,010,891 

18,411,124 

10,102,599,149 

23,171,624 

1,047,914,027 

211,530,122 

1,825,340 

331,818,346 

49,193,551 

17,734,065 

7,285,551 

12,400,254 



Total 

Appropriationb 

FOR 10;8 



• 15,753,378 

11,522,690 

6,668,706 

7,685,827,932 

14206,434,878 

15,318,430 

7,526,337,716 

23,598,299 

1,696,936,455 

217,674,484 

1,943,260 

331,851,170 

66,889,546 

13,605,935 

5,452,836 

11,349,716 

15,000,000 



Find the total for each year. 
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17. The following bills were paid by a house owner for 
the construction and equipment of his home : carpenter, 
$3016.77; mason, $1500; plasterer, $674; tinsmith, 
$d4.25; plumber, $825.75; heating contractor, $623.50; 
electrician, $ 174.88 ; hardware merchant, $ 195.00. Tabu- 
late and find the total. 

18. Of the total number of farmers in 1910, 3,948,722 
were owners of farms, 58,104 were managers of farms, 
and 2,354,676 were tenants. Find the total number of 
farmers. 

19. The number of' manufacturing establishments in the 
United States in 1909 in the principal geographic divisions 
were: Middle Atlantic, 81,316; East North Central, 
60,013; New England, 25,351; West North Central, 
27,171; South Atlantic, 28,088; Pacific, 13,579; East 
South Central, 15,381 ; West South Central, 12,339 ; Moun- 
tain, 5254. Tabulate and find the total. 

d. Mental Addition. — The following example illustrates a 
useful form of mental addition. 

Example. — Add 34 and 59. 

Solution. — Think 34 + 50 = 84 ; then 84 + 9 = 93. 

EXERCISE 9 
Find mentally the following sums : 

1. 43 -h 62 7. 39-1-54 13. 82-f33 

2. 27-h38 8. 28-1-69 14. 93-f58 

3. 36 + 57 9. 42+87 15. 44 + 67 

4. 83 + 55 10. 57 + 38 16. 37 + 67 

5. 56 + 73 11. 52 + 66 17. 75 + 46 

6. 68+94 12. 75 + 49 18. 89 + 29 
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e. Horizontal Addition. — If numbers to be added happea 
to be arranged horizontally, they should be added without 
taking time to rewrite them in a column. 

Example. — Find the following sum : 

55 4. 36 4. 24 + 47 4- 63 

Solution. — 1. Adding the units, think 5, 11, 15, 22, 25. Write 5 
and carry 2. 

2. Adding the tens, think 7, 10, 12, 16, 22. Write 22 in front of 
the 5. 

3. .-. 55 + 36 + 24 + 47 + 63 =225. 



EXERCISE 10 
Find the following sums without copying the numbers : 

1. 26-h43 + 66 4-34 4. 233 + 152 4-416 + 376 

2. 47 + 32+27 + 56 5. 528 + 365 + 147 + 283 

3. 69 + 72 + 85+47 6.' 694 + 268 + 153 + 562 

7. The large naval vessels of the principal foreign coun- 
tries built up to July 1, 1914, were as follows : 





Drbad- 

NAUQHTS 


Battuu- 

SHIPS 


Batti.e 
CRxnssRS 


Abmobbd 
Cbuisbrs 


Cbuxbbbs 


Total 


England . . . 
Grermany . . . 


20 
13 


40 
20 


9 

4 


34 
9 


74 
41 




France .... 


3 


18 





20 


9 




Japan .... 
Russia .... 


2 



13 

7 


2 




13 
6 


13 
9 




Italy .... 
Austria-H un gar r 


3 
3 


8 
6 






9 
2 


6 
5 





Find the total number of vessels of each country. 

8. Ten lamp cleaners of a gas company cleaned the in- 
dicated numbers of lamps on the six days of a week. Find 
the total number cleaned by each during the week ; also the 
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total for all men on each day ; also determine a satisfactoiy 
check. 



Emplotbbb 


MON. 


Tubs. 


Wbd. 


Thubs. 


FBI. 


Sat. 


Totaij 

rOR WBBK 


John Ewing . . 
Alfred Bower . . 
Harry Smith . . 
James Swenson . 
Roy Crane . . . 
Tim Sullivan . . 
Lee Anderson . . 
Jacob Brown . -. 
Paul Derby . . 
Andrew Ritz . . 


50 
15 
32 
60 
40 
57 
50 
80 
12 
27 


54 
18 
37 
62 
45 
52 
47 
85 
21 
35 


53 
22 
41 
63 
43 
46 
41 
70 
30 
41 


60 
29 
30 
60 
49 
40 
45 
82 
35 
47 


58 
25 
39 
61 
51 
39 
49 
75 
41 
39 


55 
33 
43 
59 
47 
50 
48 
50 
32 
42 


• 


Total Daily 













9. At a milk condenseiy, certain farmers on the days of 
one week sold the number of pounds of milk indicated. 
Find the total each day for all the farmers and the total for 
the week for each farmer. 



Farmbb 


MON. 


TUBB. 


Wbd. 


Thubs. 


FBI. 


Sat. 


Sun. 


Wkbk 

TOTAI« 


A. . . 

B. . . 

c. . . 

D. . . 

E. . . 

F. . . 


125 
880 
231 
240 
270 
1162 


128 
875 
232 
235 
260 
1158 


123 
882 
235 
236 
265 
1156 


130 
879 
227 
241 
273 
1160 


126 
876 
229 
243 
262 
1163 


121 

883 
236 
237 
268 
1159 


123 

877 
230 
238 
271 
1155 




Total 



















la In a campaign to raise funds for a public benef action^ 
&re teams obtained the following sums daring one week : 



INTEOEB8 



15 



Tbam 


MON. 


Tubs. 


Wkd. 


THTTBa. 


Fbl 


Sat. 


Total 


A. . . . 


9205 


9187 


9175 


9210 


9230 


9255 




B. . . . 


314 


285 


270 


283 


300 


325 




C. . . . 


108 


92 


76 


87 


101 


98 




B. . . . 


524 


465 


423 


386 


672 


509 




E. . . . 


132 


143 


107 


196 


184 


165 




Totals 

















Determine the daily totals and the totals for each team 
for the week. Check the results. 

11. The number of men and women teachers employed 
in the United States in the years 1910-1914 inclusive were : 



Year 


Men 


WOBfEN 


Total 


1910 


110,481 


412,729 




1911 


110^28 


423,278 




1912 


114,559 


432,730 




1913 


113,342 


451,118 




1914 


114,662 


465,396 





rind the total number in each year. 

12. The following table gives data of manufacturing es- 
tablishments in 1909 in the United States and certain of its 
possessions. Find the totals. 



Items 


U. S. PRoncB 


Alaska 


Hawah 


Pobto Rico 


Total 


Ko. of estab- 












lishments 


268,491 


152 


500 


939 




Persons en- 












gaged . . 


7,678,578 


3,479 


7,572 


18,122 




Capital in- 












vested. . 


18,428,270,000 


13,060,000 


23,875,000 


25,544,000 




Expenses . 


18,454,090,000 


9,454,000 


31,753,000 


31,139,000 




Value of 












products . 


20,672,052,000 


11,340,000 


47,404,000 36,750,000 
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13. Household expenditures of a family. Find the total 
for each month ajid the yearly total for each item. 



Months 



Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 



Total 



Coal 



9124.50 
16.50 



LinS AND 

Fire In- 
surance 



f 15.05 
85.63 

15.05 
27.00 

15.06 

39.40 
15.05 



Taxes 



953.95 
9.50 



Doctors 

AND 

Druo- 

OISTS 



964.42 
4.00 

5.00 

2.85 

13.75 

7.67 

5.00 

6.75 
3.63 



House 
Account 



85.00 
90.19 
97.04 
87.15 
83.17 
98.45 
83.75 

118.44 
85.77 
87.93 
90.25 

100.65 



Clubs 



7.50 
2.50 



15.00 



25.00 



2.70 
5.00 



Recrea- 
tion 



911.50 
7.25 
8.00 
6.00 
8.30 
4.25 
9.00 
5.35 

55.00 
5.75 
9.40 

15.00 



Total 



14. The bookkeeper of A. C. Cole prepared the following 
summary of the year's business. Find the totals. 



KjfoV*PR 




Total Sales op 




Coal 


Wood 


Ice 


Lime 


Cement 


Total 


January. 
February . 
March 
April . . . 
May . . 
June . . . 
July . . . 
August . . 
September . 
October . . 
November . 
December . 




9 12,500 

14,785 

11,690 

10,850 

7,270 

4,340 

7,675 

8,940 

10,845 

10,420 

13,680 

17,690 


9245 
320 
165 
185 
200 
115 
125 
195 
250 
275 
305 
265 


9 250 

275 

440 

1062 

2480 

5675 

8342 

9730 

8650 

3240 

1035 

469 


9150 
85 
246 
580 
625 
840 
972 
863 
985 
745 
585 
239 


9 25 

78 

164 

275 

583 

962 

995 

1145 

1067 

965 

1084 

215 




Total . . , 




■ 








1 

1 
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Subtraction of Integers 

7. In Subtraction, two numbers are given, the Subtrahend^ 
and the Minuend. Subtraction is the process of finding the 
number, called the Difference, which must be added to the 
subtrahend to give the minuend. 

Thus, to subtract 8 from 12 means to find the number which 
must be added to 8 to give 12. This is 4. 

Subtraction is also thought of as a process of talcing 
atcay and pupils are doubtless more familiar with it in that 
form. 

In actual business computations, both meanings of sub- 
traction find application. The following example illustrates 
a solution in accordance with the first meaning. 

Example 1. — Subtract 483 from 758. 

Think 3 + 5=8. Write 5 in the units' 

Minuead 758 P^*^®- 

Suhtralu^ 483 , ^''^^ 8 + 7 = 15. WrUe 7 in the tens' 

-.._ j;=rz place. 

Difference 276 nmi 1, carried, + 4 = 6 + 2 = 7, Write 

2 in the hundreds' place. 

Check : The sum of the subtrahend and difference equals the 
minuend. 

Example 2. — Subtract 436 from 859 by the taking away 
method and explain the solution. 

Whatever the method used, skill in subtraction, like 
skill in addition, depends upon accurate and rapid recogni- 
tion of the difference between (a) any integer less than ten 
and a greater integer to ten inclusive, or (6) between any 
such integer and the integer formed by adding ten to a 
smaller integer. 
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EXERCISE 11 

Find the differences indicated in the last sentence of the 
preceding paragraph. There are eighty-one such differences. 











EXERCISE 


12 










a 


b 


c 


d 


e 


/ 


9 


h 


• 

t 


a. 


21 


43 


37 


66 


58 


74 


88 


79 


92 


b. 


44 


95 


24 


35 


89 


76 


62 


53 


18 


c. 


87 


64 


93 


25 


46 


71 


38 


13 


57 


d. 


72 


26 


47 


94 


55 


32 


17 


63 


86 


e. 


31 


15 


67 


83 


22 


45 


96 


54 


96 


/. 


85 


73 


56 


49 


16 


65 


97 


28 


34 


9- 


69 


33 


84 


78 


14 


27 


48 


99 


61 


h. 


77 


98 


81 


62 


39 


12 


23 


69 


46 


9 

t. 


11 


82 


75 


36 


68 


91 


51 


42 


29 



Read the note at the beginning of Exercise 4. 

1. From each number of row a, subtract : 

a. 3 6. 7 c. 4 d. S e. 5 /. 6 g. 9 

2-9. Use rows by c, dy etc., in like manner. 

10-18. Subtract the numbers given in Example 1 from 
columns a, 6, c, etc. 

EXERCISE 13 

Read the note at the beginning of Exercise 4. 





a 


b 


c 


d 


e 


a. 


82766 


49038 


76209 


63782 


69468 


b. 


75638 


48627 


72689 


61683 


67466 


c. 


72947 


43782 


70693 


49786 


63746 


d. 


68766 


39476 


69837 


46846 


60983 


e. 


66682 


33852 


64967 


41762 


57876 


/. 


67766 


28080 


68925 


36647 


62897 


9- 


62326 


27863 


46786 


24763 


50079 


h. 


49766 


26793 


42687 


21875 


48869 


• 


43689 


19847 


37786 


16954 


38745 


;. 


32976 


10766 


29989 


7653 


10594 
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1. (Farts OybyCydf e.) Place a strip of paper below row 
6. Upon it write the results of subtractiiig the numbers 
in row b from those in row a. 

2. (Parts a, b, Cy d, e.) Write similarly the differences 
between the numbers of row c and those of row b. 

3. Subtract the numbers of anj row from those in the 
preceding row. 

4. Subtract the numbers of any row from those of 
any preceding row : e. g.y those of row e from those of row 
Oy etc 

5. A dentist's clerk submits to him the following 
record of the accounts of patients whose payments are 
overdue. 



pAmvr 


Amt. Dvb cm First of Ybab 


Amt. Pais Dusin a Ybab 


j\. • • • • 


• 37.75 


• 12.00 


B . . 








18.50 


3.75 


C . . 








132.00 


35.00 


D . . 








97.25 


23.50 


E . . 








62.50 


15.00 


F . . 








85.40 


22.75 


G . . 








124.60 


33.50 


H . . 








106.75 


29.25 



Determine : 

a. the total amount due at the beginning of the year ; 

b. the total amount paid during the year ; 

c. the amount still due from each patient ; 

d. a satisfactory method of checking the accuracy of the 
work. 
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6. The income and expenditures of the United States 
Poslroffice for the years 1911-1915 inclusive were : 





Incomb 


EXPXNDITUHBS 


1911 


• 237,879,823.60 


• 237,648,926.68 


1912 


246,744,015.88 


248,525,450.08 


1913 


266,619,525.65 


262,067,540.33 


1914 


287,934,565.67 


283,558,102.62 


1915 


287,248,165.27 


298,546,026.42 



Determine for each year the amount earned or the amount 
lost by the Post-office Department 

7. From the data of Example 6, determine the annual 
increase in expenditures in the years 1912 to 1915 inclusive. 

8. In 1914, Chicago spent for lighting its streets the 
following amounts : gas lights, $ 257,680.47 ; gasoline lights, 
$ 149,793.80 ; rented electric lights, $ 113,682.95 ; municipal 
electric lights, $ 614,941.94. In 1915 the amounts were : 
gas lights, $ 228,919.39 ; for gasoline lights, $ 132,016.36 ; 
for rented electric lights, $ 134,227.29 ; for municipal elec- 
tric lights, $ 718,808.62. 

Arrange these results in tabular form, providing space 
for the totals for each year, and a column for increases or 
decreases ; insert the totals and the increase or decrease. 

9. In 1900 the value of farm property in the north was 
$14,455,452,476; in the south, $4,269,854,719; and in the 
west, $ 1,714,593,969. In 1910 the value of farm prop- 
erty in the north was $27,481,267,056; in the south, 
$ 8,972,126,889 ; in the west, $ 4,638,056,145. Arrange these 
items in tabular form, making a place for the totals for the 
United States for both years, and for the increase in each 
section during the 10-year period. Find the totals and the 
increases. 
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10. In 1916 there were 7579 national banks, with de- 
posits of $ 10,877,087,000, loans of $ 7,686,335,000, and re- 
serve cash of $1,295,706,000; in 1917 there were 7604 
national banks, with deposits of $ 12,771,833,000, loans of 
$ 8,967,297,000, and reserve cash of $ 1,573,295,000. Tabu- 
late, including a column for increases. Insert the increases 
in the column. 

11. A heating contractor has the following incomplete 
stock record at the close of the year. Complete it by filling 
in the incomplete portions. 



Kind or 

PlPB 


OnHai^ 
Jan. 1 


Bought 
DuHiNO Ybab 


Total 


Ubkd Duhino 
THE Ybab 


On Hand at 
End or Ybab 


} in. 


1325 ft. 


2505 




1672 




1 in. 


3740 ft 


6006 




4357 




1 in. 


2338 ft. 


3014 




3265 




IJin. 


1876 ft. 


3000 




2433 




li in. 


1755 ft. 


3057 




2870 




2 in. 


1976 ft 


2004 




2287 




2\ in. 


1285 ft 


2512 




1645 




3 in. 


648 ft 


810 




853 




4 in. 


375 ft 


408 




325 




5 in. 


268 ft 


200 




252 




6 in. 


1431 ft 


100 




98 





12. A lumber company has the following stock record for 
a certain month. Complete the record. 





Bauancb 
Pbsviocs 

MONTU 


Rbcbipts 


Total 


Salba 
During 
Month 


Balancb 
Closb 
Month 


Lumber (in feet) . . 


756,841 


193,547 




141,970 




Lath in bnndle . . 


2,208 






328 




Shingles, in bunches 


406 


680 




231 




Posts, number • • . 


631 


32 




81 




Doors, number. . . 


315 


35 




170 




Windows, number . 


680 


122 




213 
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13. The population of the Continental United States at 
each census from 1790 was as follows : 

1910, 91,972,266; 1900, 76,994,675; 1890, 62,947,714; 
1880, 60,166,783 ; 1870, 38,668,371 ; 1860, 31,443,321 ; 1860, 
23,191,876; 1840, 17,069,453; 1830, 12,866,020; 1820, 
9,638,453; 1810,7,239,881; 1800,6,308,483; 1790,3,929,214. 

Tabulate, providing a column for the increases. 

Determine the increase in population at each census. 

14. Complete the following monthly stock record of a 
coal dealer. 



Kiia> OF Coal 


On HAin> 

MaB. IST 


Rbcciwd 

DURINO 

Month 


Total Sufplt 

DUBINO 
MONTB 


Sold 

DtTUNO 

Month 


On Hand 
End or 

Montr 


Anthracite 


Tons 


TOSB 


Tona 


Tons 


Tods 


^gg .... 


53 


132 




147 




Stove . . . 


112 


245 




310 




Pea .... 


93 


176 




216 




Bituminous 










• 


Lump . . . 


253 


1245 




1162 




Pocahontas . 


173 


648 




579 





8. The usual practice in Making Change is based upon the 
adding up method of subtraction. 

Example. — Find the change to be given when a $ 5.00 
bill is offered in payment for purchases amounting to $ 1.63. 

Solution.— 9 IM and 2^ = 91.65; 91.65 and 10^ = 91.75; 
91.75 and 25^ = 92.00; 92.00 and 92.00 = 94.00; 94.00 and 
91.00 = 95.00. 

Hence the change consists of two pennies, a dime, a quarter, a 
9 1.00 bill and a 92.00 bill; altogether 9 3.37. 

In practice, the procedure is as follows : 

91.63 and 2^ is 91.65; and 10^ is 91.75; and 25 ^ is 9 2.00, and 
9 2.00 is 9 4.00 ; and 9 1.00 is 9 5.00. 
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EXERCISE 14 

Detennine the coins and bills of largest denomination 
with which to '^ make change " when a $ 5.00 bill is offered 
as payment for purchases of : 

1. 33^ 5. 67^ 9. $4.45 13. $1.69 

2. 72^ 6. 23^ 10. $3.87 14. $1.35 

3. 94^ 7. 85/ U. $2.78 15. $1.94 

4. $L06 8. $1.15 12. $.22 16. $3.62 

Similarly, when $10.00 is offered after the purchase of 
goods that cost : 

17. $2.56 19. $6.89 21. $8.32 23. $2.71 25. $4.58 

la $4.75 2a $9J27 22. $3.43 24. $5.29 26. $7.86 

Determine the amount and kind of change when the 
buyer offiers : 

27. $5.00 after he makes purchases amounting to 18 /^ 
37/, and $1.00. 

28. $2.00 after he makes purchases amounting to 13/^ 
67/, and 70/. 

29. $ 10.00 after he makes purchases amounting to $ 1.25, 
$2.60, $3.15, and 45/. 

30. $5.00 after he makes purchases amounting to $3.17, 
14/, 29/, and 83/. 

31. $ 20.00 after he makes purchases amounting to $ 9.89, 
$ 2.57, and $ 1.98. 

32. $10.00 after purchases amounting to 76/, $2.53, and 
45/. 

33. $5.00 after pnrehaaes amounting to 98/, 63/, and 
24/. 

34. $10JOft after porohases amounting to $1.35, $2.65, 
and $5.20. 
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35. $2.00 after purchases amounting to 28^, 37^, and 
46^. 

36. $ 20.00 after purchases amounting to S 12.69, $ 3.46, 
82 ^, and $ 1.78. 

Multiplication of Integers 

9. In Multiplication, a Multiplier and a Multiplicand are 
given, and a product is to be determined. 

The Multiplicand is the number multiplied ; the Multiplier 
is the number by which the multiplicand is multiplied. 

When the multiplier and multiplicand are integers, the 
product is obtained by using the multiplicand as an addend 
as many times as there are units in the multiplier. 

The symbol for multiplication is x. It will be read 
*^ times " in this book. Hence 3x5 means 5 + 5 + 5 or 15. 

10. If a number of things of one kind be multiplied by 
an integer, the product is things of tlie same kind. 

Thus, 6 times 7 books is 42 books. 

It is agreed that the multiplier is always a pure or ab- 
stract number. Thus 5 cannot be multiplied by 4 ft., nor 
can 6 bu. be multiplied by 7 bu. 

11. Parentheses, ( ), placed about two or more numbers 
which are connected by mathematical symbols, means that 
the result obtained by performing the computation within 
the parentheses is to be treated as a single number in fur- 
ther computation. 

Thus, 0. 3 + (5 + 6) means that 5 + 6 or 11 is to be added to 3. 
6. 4 X (7 + 8) means that 7 + 8 or 15 is to be multiplied by 4. 

12. Three Fundamental Laws of Multiplication. 

a. Since 3x6 = 6 + 5 + 5 = 15, 

and6x3 = 3 + 3 + 3 + 3 + 3«16, 
clearly 3x5 = 5x3. 
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This is an illustration of 

The Commatative Law of Multiplication 

The multiplier and multiplicand in a product may be inter- 
changed unthotU changing the value of the product. 

b Since (3 x 2) x 5 = 6 x 6 =30, 

and 3 X (2 X 6) = 3 X 10 =30, 
clearly (3 x 2) x 5 = 3 x (2 x 6). 

This is an illustration of 

The Assodative Law of Multiplication 

To obtain the product of three integers, the third may be 
multiplied by the product of the first two, or the product of the 
last two ma,y be multiplied by the first, 

c. Since 3 x (4 -f 5) = 3 x 9 or 27, 

and (3 X 4) -f (3 X 6) = 12 + 16 or 27, 
clearly 3 x (4 + 5) = (3 X 4) -f (3 x 6). 

This is an illustration of 

The Distributiye Law of Multiplication 

To multiply the sum of two (or m^rre) numbers by a number, 
multiply each of them by the multiplier and add the products 
so obtained. 

Example 1.— 5 x (2 + 4 -f 7) = (5 X 2)-f (5 X 4)-f (5 x 7) 

= 10 + 20 4-35 
= 65. 

Another form of the distributive law is illustrated in the 
following example. 

Example 2. — (3 -f 7) x 4 = (3 X 4) + (7 x 4) 

= 12 + 28 
= 40. 
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EXERCISE 16 

1. Prove that5x4z=4 x5. 

Of what law is this an example ? 

2. Find in two ways the Yalne of: 

a. 5x(3 + 4) c. 7x(3-f2) e. 10 x (6 + 4) 

b. 6x(2-f6) d. 8x(5 + 4) /. 16 x (8 + 5) 

3. Find in two ways the value of : 

a. 5x3x4 c. 3x4x7 e. 8x3x4 
6. 2x4x6 d. 6x2x5 /. 9x4x5 

13. Skill in Multiplication depends upon accurate and 
rapid recognition of the products of the forty-five pairs of 
integers on p. 5. Ability to give also the product when 
such integers as 12, 13, 14, and 15 are multiplied by any 
of the integers 1, 2, 3, — 9, is well worth securing, and 
ambitious pupils will endeavor to acquire it. 
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Multiplication Drill Table 








a 


b c 


d 


e 


/ 


9 


a. 


13 


67 38 


82 


45 


97 


74 


b. 


26 


83 65 


92 


66 


29 


38 


c. 


604 


708 320 


623 


786 


509 


276 



d. 3026 4068 5409 6726 8392 7653 8207 

e. 5746 7296 6327 4008 8659 4767 9724 

Read the note at the beginning of Exercise 4. 

I. Multiply each number of row a by : 

a. 2 6. 3 c. 4 d. 5 e. 6 /. 7 g. 8 ^.9 

2-5. Use rows 6, o, d, and e in the same manner. 

6-12. Multiply all the numbers of the table by 13, 24, 
36, 46, 67, 68, and 98 respectively. 
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13. Oiye the result of iiuiltiplying each number in row 
a by: 

a. 10 h. 100 c. 1000 

14. Give a rule for multiplying an integer by : 

a. 10 h. 100 c. 1000 

15. Multiply each of the numbers 

3000 240 5300 650 8200 7600 

by: 

a. 2 h. 1 c 30 d. 50 e. 80 

14. The Multiplication Process is based upon the Distribu- 
tive Law of MoltiplicatioQ. (§ 12.) 

Example 1. —Multiply 462 by 7. 

The actual process is : The solution is usually 

7 X 402 = 7 X (400 + 60 + 2) arranged thus : 
= 2800 + 420 + 14 462 

= 8284. _Jl 

3234 

7x2 units is 14 units, or 1 ten and 4 units ; 4 is written in the 
units' place, and 1 ten is added to the next product. 

7x6 tens is 42 tens. Adding 1 ten gives 43 tens, or 4 hundreds 
and 9 tena 3 is written in the tens' place, and 4 hundreds are 
added to the next product. 

7x4 hundreds is 28 hundreds. Adding 4 hundreds gives 32 
hundreds or 3 thousand, 2 hundred. These are written in their 
proper placea 

Example 2. —Multiply 65 by 27. 

The actual process is The solution is usually 

27 x 65 = (20 + 7) X 65 arranged thus : 

= (20 X 65) + (7 X 65) 65 

= 1300 + 455 _27 

= 1755. 455 

180 
1755 
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EXERCISE 17 
Multiply the following: 

1. 873 by 956. 8. 15,063 by 9874. 

2. 2600 by 3950. 9. 64,189 by 7998. 

3. 487 by 8009. 10. 7677 by 4912. 

4. 4067 by 997. U. 2946 by 5335. 

5. 3476 by 625. 12. 82,821 by 7269. 

6. 6872 by 599. 13. 93,247 by 2461. 

7. 60507 by 3784. 14. 35,895 by 6927. 

15. Eind the value of a bay stack estimated to contain 
35 tons of hay, if hay sells at $ 22 per ton. 

16. A farmer has 145 bushels of potatoes from a 1-acre 
field. What is their value if potatoes are selling at 85 i per 
bushel? 

17. What is the value of the com harvested from a 20- 
acre field if the average yield is 32 bushels per acre, and the 
crop sells for 87 ^ per bushel ? 

18. What is the value of the wheat harvested from a 20- 
acre field if the average yield is 19 bushels per acre and the 
crop sells for 95 ^ per bushel ? 

19. What is the value of a crop of oats harvested from a 
20-acre field if the average yield is 45 bushels per acre and 
the crop sells for 39 i per bushel ? 

20. What is the cost of furnishing each of 650,000 soldiers 
one pair of shoes at $ 4.85 per pair ? 

21. What is the cost of furnishing each of 375,000 sol- 
diers a rifle at $ 24.50 each ? 

22. A certain electric light company makes a charge of 26 i 
per foot for extensions of its line. What will be the cost for 
running a line four miles ? 



INTEGERS 29 

23. A farmer has fifteen cows, each of which yields, on 
the average, 62QP pounds of milk per year. What is his 
income from the sale of milk if he gets $ 2.23 per hundred 
pounds? 

24. A florist has the following plants on hand to be sold 
at the indicated average prices during the Christmas holi- 
days. 

500 plants to sell at $ 2.50 800 plants to sell at $ 1.25 
500 plants to sell at 9 1.75 1250 plants to sell at $ .65 
What will he receive if he sells all of them ? 

25. In a certain city, 77 pensioners received payments 
from the firemen's pension fund, as follows : 

29 widows who received $ 20 a month each ; 
28 minors who received $ 6 a month each ; 
13 disabled firemen who received $ 50 a month each ; 
5 retired firemen who received $ 40 a month each ; 
2 dismissed firemen who received $ 30 a month each. 
What was the total payment per month from the fund ? 

Short Methods of Multiplication 

15. There are several Short Methods of Multiplication that 
can be used so often as to justify an effort to learn them. 

a. Multiplying by 9 is the same as multiplying by 
(10 - 1). 

Thus: 9 X 56 = (10 - 1) X 56 

= (10 X 56) - (1 X 66) 
= 660-56 
= 504. 

The solution may be arranged thus : 

66 _ 560 

_?. ~ 56 
50i 

Role. — To multiply any number by nine, annex a zero to it 
and from the result subtract the given number. 
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Example. — Multiply 463 by 9. 

Sohttum. 468 4680 

9 ^ 468 
4167 

6. Multiplying by 99, 999, etc., may be perf oxmed in sim- 
ilar manner ; e.g. 

Rule. — To multiply any number by 99, annex two aeroa to 
it (i. e. nmltiiily by 100) and then aubtract the given nnnAer. 

Example. — Multiply 234 by 99. 

^^•^'^ 99x234 = ^^ 

28166 

c. Multiplying by 50 is the aame as multiplying by ^ of 
100. Hence, 

Rule. — To multiply any number by W annex two aeroa to 
it (t e. multiply by 100) and divide the reault by 2< 

Example. — Multiply 436 by 60. 
Solution. — 436 X 50 = i^i^ = 21800. 

d. Multiplying by 25 ia the same aa multiplying by ^ of 
100. Hence, 

Rule. — To multiply any number by 25, annex two zeros 
to it and then divide by 4. 

^jcawipte. — Multiply 789 by 25. 
Solution. — 789 x 25 = 7g|Qft = 19726. 

e. Multiplying by 15 ia the same as multiplying by 
(10 + 6). But the product of any number by 5 is one half 
its product by 10. Hence, 

Rnle — To multiply any number by 15, firat annex a aero 
to the number and then to the result add one half itaelf . 
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Aamiile.— Multiply 234 x IS. 

S0^uMi.~2S4 Kids 2840:= 10 X 284 

1170 = i of 2840 
3510 

/. Multiplying by 76 is the same as multiplying by 
(50 + 25). But the product of any number by 25 is one 
half its product by 50. Hence, 

Rule. — To multiply any aaaber by 75, annex to it two 
zeros and diyide by 2. (See Rule (c)), and then add to this 
result one half Its^. 

Example. — Multiply 378 by 76. 

Solution. —97 S x 75 = 2 [37800 

18000 = 50 X 378 
9450 = i of 18900 
28350 

g. Bules (a) and (b) are only special cases of the device 
illustrated in the following examples : 

Example 1. — Multiply 76 by 103. 

5o/tt/um. — Since 103 = 100 + 3, 

103 X 76 =(100 + 3) X 76 

= (100x76) + (3 x76) 
= 7600 + 228 
= 7828 

The solution should be arranged thus : 

103 X 76 = 7600= 100 x 76 
228 = 3 x76 
7828, addmg 

Example 2. — Multiply 237 x 98. 

Solution. — 98 = 100 - 2. 

.-. 98 X 237 =(100 X 237)-(2 x 237). 

The solution should be arranged thus : 

98 X 237 = 23700 = 100 x 237 

474 = 2 X 287 



23226, subtracting 
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This form of multiplication can be employed to advantage 
whenever the multiplier is a number a little more or a little 
less than 10, 100, 1000, etc. 

h. Familiarity with these rules and careful scrutiny 
of the multipliers will suggest other short methods of 
multiplication. 

EXERCISE 18 

1. Multiply each of the following numbers by 9 : 

a. 27 c. 78 e. 263 g. 496 i. 624 k. 463 

b. 46 d. 94 /. 375 A. 547 j. 938 I. 758 

2. Multiply each of the numbers given in Example 1 
by 99. 

3. Multiply each of the numbers given in Example 1 
by 999. 

4. Multiply each of the numbers given in Example 1 
by 50. 

5. Multiply each of the numbers given in Example 1 
by 25. 

6. Multiply each of the numbers given in Example 1 
by 15. 

7. Multiply each of the numbers given in Example 1 
by 75. 

a Multiply the first six numbers in Example 1 by 97. 
9. Multiply the first six numbers in Example 1 by 102. 

10. Multiply the first six numbers of Example 1 by 98. 

11. Multiply the first six numbers of Example 1 by 105. 

12. Find the cost of 75 caps at 99^ each. 

13. Find the cost of 325 bushels of com at $1.04 per 
bushel. 

14. Find the cost of 137 bushels of potatoes at 93 ^ per 
bushel. 
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15. rind the total length of 76 boards, each 25 inches 
long. 

16. Find the total weight of 130 bags of sugar, each 
weighing 50 pounds. 

17. Find the cost of 56 window shades at 75/ each. 

la Find the cost of 23 pounds of beef at 25/ per pound. 

19. Find the cost of 35 heads of lettuce at 15/ per head. 

20. Find the cost of three dozen shovels at $ 1.50 each. 

21. Find the cost of 54 bags of cement at 50/ per bag. 

22. If concrete curbing and gutter on a street cost 65 / 
per running foot, what is the cost for the curbing and 
gutter on both sides of a city block 625 feet long? 

23. Find the cost of 745 bushels of com at $1.10 per 
bushel. 

24. Find the cost of excavating 1345 cubic yards of dirt 
at 25/ i)er yard. 

25. How much should a farmer receive for 78 pounds of 
spring chicken at 25/ per pound ? 

26. How much pay is due an employee who has worked 
54 hours at the rate of 50/ per hour? At the rate of 25/ 
per hour ? At the rate of 76 / per hour ? At the rate of 
15 / per hour ? 

27.^ The cashier in a lunch room takes in three 15/ 
checks, seventy-four 25/ checks, and thirty-three 50/ 
checks. How much money was taken in ? 

2a The ticket seller at a game sold 428 tickets at $1.25 ; 
642 at $1.50; and 233 at $1.75. How much cash should 
he have ? 

29. What is the cost of 13 yards of lace at 94 / per yard ? 

30. How much should a fruit grower receive for 37 cases 
of strawberries at $ 2.10 per case ? 

31. In making a 16-ft. concrete highway, 100 bags of 
cement were used for each 50 feet. What is the total num- 
ber of bags of cement required for 1 mile of highway? 
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BUlB 

16. An itemized statement of articles or goods sold and 
their cost, or a statement showing the amount of work done 
by one person or firm for another, together with the amount 
of remuneration earned, is called a BilL 

Example 1. 

NoRTHTowN, Illinois. 

Feb. 18, 1918. 

Bought of The Northern Illinois Minrng Company- 

TsRM B — Caah In 80 days. 



2/15/16 
2/17/16 



S7 T 
65T 



f2 Lump Coal 
Mine Run 



@$2^5 86 
®$1.89 ll22 



96 
85 






209 



80 



Note. — The symbol @ is read " at" 

Example 2. 

N. B. Warner Co. 

Seedsmen 

Chicago, Illinois. 

Sold to H&ndeA^ Sto-vaZ ^. 

TaKMB — 00 days 



Date S/2S/18 



2000 
1500 



Narcissus Emperor 
Narcissus Empress 



@ $i4.5(i 
@ $14.00 



Received Payment 

Oct. 12. 1917 
W. B. Warner Co. 



21 



00 
00 



6000 
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. -SZSROISE 19 

Prepare bills for the following examples : 

1. On Sept 23, 1917, the Davis Fur Co. sold to A. M . 
Johnson Co., Owasee, 111., the following items : 

3 pair gloves #4345 @ $6.25; 1 pair gloves #4475 
@ $ 6.76 ; 12 pair gloves # 4376 @ S 2.60 ; 8 pair boys^ 
mittens # 3460 @ $ .79 ; and 9 pair gloves # 9354 @ $ 4.20. 

2. On March 16^ 1918, the Jenkins Saw Co. of Indian- 
apolis, Indiana, sold to the .Marshville Hardware Co., 
Marshville, Indiana, the following goods: 

i doz. 26" ripsaws # 8 m 320 @ $ 1.65 ; \ doz. 28" rip- 
saws # 8 m 320 @ $ 1.76 ; | doz. 26" handsaws # 8 m 315 
@ $ 1.58 ; \ doz. 24" handsaws # 8 m 330 @ $ 1.95 ; 1 doz. 
22" panel saws #8m 332 @ $1.83; 1 doz. 26" handsaws 
# 8 m 340 @ $2.16 ; | doz. 28" ripsaws # 8 m 342 @ $2.45 ; 
and ^ doz. hacksaw oatfits # 8 m 350 @ $ 1.78. 

3. The Central Book Co. of Detroit, Mich., on Aug. 24, 
1917, sold to J. C. Carpenter, Stationer and Bookseller, 
Detroit, Mich., the following books : 

24 copies Corn Cookery by Cade @ 60 ^ ; 8 copies Mod- 
em Cook Book by Jewett @ $1.35; 15 copies Simple 
Cookery by Tyson @ $1.00; 26 copies Meals Without 
Meat by James @ $1.80; 36 copies Wheatless Meals by 
Morgan @ 63)^. 

4. The States Auto Supply Co. of Chicago, Dl., sold on 
April 17, 1918, the following goods to the Northern Indiana 
Garage, Crown Point, Indiana ; 

1 doz. wheel pullers @ 22 ^ each ; 2 doz. rear tire holders 
@ $1.76 each; 3 doz. sets cork gaskets @ 50^ per set; 
^ doz. steel autolocks @ $1.70 each; 1^ doz. pump con- 
nections @ 25^ each; 4 doz. boxes repair patches @ 
$8.40 per dozen; 8 Merkel vulcanizers @ 75^ each; 15 
Ford timers @ 85^ each; 8 doz. Chic spark plugs @ 35^ 
each ; 18 two-cylinder pumps @ $ 1.35 each. 
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5. John Dahl, Carpenter, Maumee, 111., on May 17, 1918, 
submitted the following bill for labor and materials fur- 
nished for a repair job for Andrew Cameron: 

400 ft. oak flooring @ $ 85 per 1000 ft. ; 400 ft. hemlock 
flooring @ $40 per 1000 ft.; 2 doors @ $6.35; 100 ft. 
finishing oak @ $ 120 per 1000 ft. ; 5 (8 hr.) days, master 
carpenter @ (K)^ per hr. ; 5 days journeyman carpenter 
@ 45^ per hr. ; 5 days apprentice @ 30^ per hr. 

6. The Browning Shoe Co., East St Louis, 111., sold to 
A. M. Jeffrey, Pardee, 111., flie following goods, on May 15, 
1918: 

10 pr. shoes #1507 @ $3.73; 8 pr. shoes #1208 @ 
$ 3.56 ; 15 pr. shoes # 1397 @ $ 4.00 ; 5 pr. shoes # 1505 
@ $6.70; 20 pr. shoes #1061 @ $3.20; 25 pr. oxfords 
#1303 @ $2.45; 15 pr. oxfords #6241 @ $2.90; 24 pr. 
slippers # 1393 @ $1.35 ; 18 pr. brown shoes # 1340 @ 
$4.45; and 6 pr. brown shoes #1807 @ $4.25. 

7. On Feb. 25, 1918, the Payson Brush Co. of Cleveland, 
Ohio, sold to Morgan Bros., Interior Decorators, the follow- 
ing goods: 

I doz. 8" whitewash brushes #131 @ $2.50; ^ doz. 
8|" whitewash brushes #131 @ $ 2.95 ; f doz. 7" kal- 
somine brushes #310 @ $1.25; f doz. 8'' kalsomine 
brushes #310 @ $1.43; ^ doz. 7" kalsomine brushes 
#311 @ $1.72; i doz. 8" kalsomine brushes #311 @ 
$ 2.12 ; 1| doz. 8" paste brushes # 331 @ $ 2.32 ; | doz. 
10" smoothing brushes #335 @ $1.97; IJ doz. 12" 
smoothing brushes #335 @ $2.43; 1^ doz. dusting 
brushes #321 @ $.63. 

a The Western Table Co. of Grand Eapids, Mich., 
sold on March 10, 1918, to Kellog and Burgess, Furniture 
Dealers of Kalamazoo, Mich., the following goods : 

25 kitchen tables #L240 @ S2.15; 6 porcelain-top 
tables #L243 @ $6.78; 18 drop-leaf tables #L241 (g) 
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$ 7.42 ; 5 extension tables § L 250 @ $ 11.78 ; 12 extension 
tables #L253 @ $14.55; 3 dining tables #L248 @ 
$ 17.67 ; 4 dining-room tables # L 257 @ $ 23.87. 

9. Martin and Lewis, Wholesale Clothiers, New York 
City, sold on Jan. 30, 1918, to the Hub Clothing Store of 
Jersey City, New Jersey, the following goods : 

16 boys' suits #3700 @ $10.70; 18 boys' suits #1300 
@ $ 10.85 ; 24 boys' suits # 1031 @ $ 9.75 ; 25 boys' suits 
# 9300 @ $ 9.85 ; 12 boys' suits # 6300 @ $ 12.35. 

10. Mr. Otto Niemann built for Mr. William Harvey on 
his estate a drive, and on Sept. 17, 1917, submitted a bill 
for the following items : 

Grading — 3 men, 2 days each @ $2.75 per day ; 1 man, 
2 days @ $4.00 per day; 2 teams, 2 days @ $5.50 per 
day. Stone, and spreading stone — 96 cu. yd. crushed 
stone @ 85^ per yd. ; 42 cu. yd. screenings @ 75^ per yd. 
Labor — 2 men 3 days each @ $2.75 per day; 1 man 3 
days @ $4.00 per day. Steam roller — 1 day @ $10.00 
per day. 

Diyision of Integers 

17. In DiviBion two numbers are given, the Dividend and 
the Divisor. Division is the process of determining the 
number, called the Quotient, by which to multiply the di- 
visor so as to give the dividend as product. The symbol 
for division is -*-. 

Thus, 15 -^ 3 is 5, for 5 X 3 = 15. 

The dividend is the number divided ; the divisor is the 
number by which the dividend is divided. 

If the dividend and divisor are integers and the quotient 
is also an integer, the division is exact ; then, 

dividend = quotient x divisor. 

When the dividend and divisor are integers, and no 
integer can be found which will serve as quotient, then the 
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division is not exact, and there is a Remainder. This r^ 
mainder is the difference between the dividend and nearest 
smaller integer which does exactly contain the divisor. 

Thus, 17 does not exactly contidn 5. 15 is the next smaller 
integer which does exactly contain 8. 17 — 15 or 2 is the re- 
mainder when 17 is divided by 3. Notice that 

17 = 5 X 3 + 2. 

In general, dividend = quotient X divisor + reinainder, 

18. The following forms for division are suggested : 
Example 1.— Divide 756 by 3. 

252 



3J766 



Explain this solution. 



Example 2. —Divide 22236 by 68. 

327 68 is contained in 222 three times with a re* 
68 122236 mainder. Place 3 in the qnotient above the 2 ia 

901 *^® hundreds' place. 3 x 68 = 204. Subtracting 

-T^o 204 from 222 gives 18. Annex 3 to 18, forming 183. 
183 contains 68 twice with a remainder. Place 
i?^ 2 in the quotient in the tens' place. 2 x 68 = 186. 
"^^^ Subtracting 136 from 183 gives 47. Annex 6 to 47, 
4:76 forming 476. 476 contains 68 seven times. Place 
7 in the quotient in the units' place. 7 x 68 = 476. Subtract- 
ing 476 from 476, the result is zero. Hence the quotient is 327, 
and the remainder is zero. 

Example 3. — Divide 80791 by 386. 
209 



386 1 80791 

772 In this solution, after subtracting 

3591 3474, there is the remainder 117. 

3474 
117 as Remainder 
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Division Drill 










a 


5 


c 


Gf 




e 


/ 


9 


a. 


S6 


78 


104 


93 




187 


216 


1302 


b. 


48 


97 


233 


75 




128 


463 


S522 


c. 


39 


86 


326 


85 




209 


527 


2674 


d. 


66 


45 


448 


67 




3^ 


307 


4849 


e. 


96 


69 


267 


44 




175 


438 


5367 



Read the note at the 'beginning of Exercise 4, p. 5. 

1. Give the quotienSt and the remainder when each num- 
ber of TOW a of the foregoing table is divided by : 

a. 2 h. Z c. 4 €?. 5 «. 6 /. 7 ^.8 fe. 9 
2-5. Use rows 6, c, (i, and e in the same manner. 

Note. — Other drill examples can be based upon thi8"^table. 
F(x example, divide the numbers of the table by 11, 12, 13, etc. 
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Diyision Drill Table 








a 


h 


c 


d 


e 


a. 


8557 


11266 


12212 


14749 


21414 


6. 


10260 


16059 


22032 


31698 


38826 


c. 


10792 


18164 


27968 


37012 


56088 


d. 


24795 


39498 


49068 


60204 


74472 


e. 


29406 


47236 


61247 


73138 


86940 



1. Divide the numbers of row o by 43. 

2. Divide the numbers of row h by 54. 

3. Divide the numbers of row c by 76. 

4. Divide the numbers of row d by 87. 

5. Divide the numbers of row e by 98. 

Ko^TB.*^ Other drill examples can be made by changing the 
divi8Qr& (For example, divide every number in the given table by 
215. 
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19. In applications of division, two types of problems 
occur. 

If any number of things of one kind he divided by another 
number of things of the same Jcind, the quotient is aii abstract 
number. 

Example 1. — A train travels 35 miles an hour. In how 
many hours will it travel 106 miles if it travels always at 
the same rate ? 

Solution. — 1. 105 miles -^ 35 miles = 3. 
2. Hetice it will take 3 hours. 

If any number of things of one kind be divided by an 
abstract number, the quotient wUl be a number of things of the 
same kind as the dividend. 

Example 2. — A train travels 120 miles in three hours. 
How far does it travel in one hour if it travels always 
at the same rate ? 

Since it travels 120 miles in 3 hours, it will travel in one hour 
as many miles as 3 is contained times in 120, or 40 miles. 

120 -*- 3 = 40 miles. 

In applications of division, the remainder frequently has 
no meaning and must be ignored. 

Example 3. — An autoist stopping to buy gasoline finds 
that he has just $ 1.67. If gasoline is selling for 22 ^ per 
gallon, how many gallons may he ask for ? 

Solution. — 9 1.67 -*- « .22 = 7+ 

7 

That is, he has enough money for 7 gallons, but 



22 167 
not enough for 8 gallons. He buys 7 gallons and — ' 

has 13 f left over. — 

This example illustrates one of the most common forms 
in which division is used. The division is performed with 
the expectation that there ^ill be a remainder, the desire 
heing to find the largest possible integral quotient 
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EXERCISE 22 

1. How many windows can be glazed with 144 panes of 
glass if four panes are required for each window ? 

2. How many carloads of 40 tons each will be required 
to deliver 33,600 tons of coal ? 

3. Electric light companies place poles between 100' and 
120^ apart. Assuming that the poles are placed 110' apart, 
how many poles are required for one mile of electric light 
line? If the poles cost $1.75 each, what is. the total cost 
for poles ? 

4. How many bed sheets 99 inches long can be cut from 
a bolt of muslin containing 50 yards, if 4 inches must be 
allowed on each sheet for hems ? 

5. In 1915, 221,637 short tons of coal briquets were 
made, valued at $ 1,035,716. What was the value of coal 
briquet per ton ? 

6. A long ton of American coal occupies about 43 cubic 
feet. How many tons in round numbers can be carried 
in a vessel having a storage capacity of 180,000 cubic feet ? 

7. How many kitchen towels about 30" long can be cut 
from a 10-yard bolt of toweling, no allowance being made 
for hemming? 

a How many window curtains each 68" long can be 
cut from 36 yards of curtain material, if 4" are allowed on 
each curtain for the hem at bottom and top ? 

9. How many pillow slips 30" long can be cut from a 
bolt of pillow-slip tubing containing 10 yards, if 4" are 
allowed for hems on each slip ? 

10. A man decides to spend about $200 for coal. If 
coal costs $ 11.50 per ton, how many full tons of coal may 
he order ? 
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11. If oats are selling for $.83 per bushel, how many 
bushels may a man order who cannot spend more than 
$ 10.00? How much change will he receive from his $ 10.00 
bill? 

12. How many shrubs at $.35 each may a man cider 
who can afford to spend at most $ 15.00 ? 

13. If a maid can save $3.75 per week, how many weeks 
will it take her to save enough to buy a suit costing $22.50? 

14. A worker folding Eed Cross surgical dressings, 
folded 75 in one hour. What was the average time for 
folding each dressing? 

15. There were approximately 260,000 miles of railroads 
in the United States in 1917. They earned net about 
$1,022,741,992. What was the net income per mile in 
dollars ? (That is, ignore the cents in the result) 

The operating expenses were $ 2,943,458,440. Find the 
operating cost per mile in dollars. 

16. In 1900, there were 5,737,372 farms in the United 
States, embracing 838,591,774 acres, and valued at 
$20,439,901,164; in 1910, there were 6,361,502 farms, 
embracing 878,798,325 acres, valued at $40,991,449,090. 
Find the approximate size in acres and the approximate 
value in dollars of a farm in each of these years. 

Arrange the given data and your results in a table. 

17. The exports of wheat in 1913-1914 were 92,393,756 
bushels, valued at $ 87,953,456 ; in 1914-1915, 259,642,533 
bushels, valued at $ 333,552,226 ; in 1915-1916, 173,274,015 
bushels, valued at $ 215,532,681. 

Tabulate these statistics, providing a column for the 
value of the wheat per bushel. Determine the value in 
dollars and cents, and insert it in the proper column. 
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18L The following ration, approximately, is used by a 
certain agricultural college for feeding its dairy cows : 

Silage, 3 lb. per daj^ per 100 lb. live weight 
Hay, 1 lb. per day per 100 lb. live weight 
Beets, 1 lb. per day per 100 lb. live weight 
Concentrated feed, 1 lb. per day per 3^ lb. of milk 
produced per day 

How many tons, approximately, of silage, hav, beets, and 
concentrated feed are required for a herd of 10 Guernsey 
cows whose average weight is 1050 pounds and which 
produce on the average 7000 pounds of milk per year per 
cow? 

19. In 1914, there were 9,045,081 ordinary life insurance 
policies in force in the United States, amounting to 
$17,425,501,137. What was the average value of each 
policy? 

20. If an automobile travels one mile in 45 seconds, how 
many miles would it travel in an hour at that rate ? 

Factoring Integers 

20. A Prime Integer is one that can be divided exactly 
only by itself and unity ; as, 1, 2, 3, 5, 7, 11, etc. 

A Composite Integer is one that can be divided exactly by 
other integers as well as itself and unity; as, 4, 6, 8, 9, 
10, etc. 

21. Every integer by which a number can be divided 
exactly is a Factor of that number. 

Thus, 3, 8, 6, 12, etc., are factors of 24. 

22. An Even Ifumber is one that can be divided by 2. 

23. The Prime Factors of an integer are the prime integers 
whose product is the^given integer. 

Thus, the prime factors of 24 are 2, 2, 2, and 3, for 

2x2x2x3 = 24. 
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24. To Factor an integer means to find its prime factors. 
Rule. — To factor an integer : 

1. Divide the Integer by one of its prime factors. 

2. Divide the quotient by one of its prime factors. 

3. Continue in this way until a prime quotient is obtained. 

4. The complete set of factors consists of the various divisors 
and the. final quotient. 

Example. — Factor 1092. 
Solution. — \, 1092 = 2 x 546 

2. = 2 X 2 X 273 (for 546 = 2 x 273) 

3. = 2 X 2 X 3 X 91 (for 273 = 3 X 91) 

4. =2x2x3x7x13 (for 91 = 7 x 13) 

5. .-. the factors of 1092 are 2, 2, 3, 7, and 13. 

In applying this rule, always start with the smallest 
prime integer that appears to be a factor. Also, use the 
form of solution employed in the illustrative example. 

25. The following Rules of Divisibility aid in selecting 
the factors of a number. 

I. A number is divisible by 10 if it ends in zero. 

II. A number is divisible by 5 if it ends in zero or five. 

III. A number is divisible by 2 if it ends in zero or an even 
number. 

IV. A number is divisible by 3 if the sum of its digits is 
divisible by three. 

Thus, 384 is divisible by 3 since 3 + 8 + 4 or 15 is divisible by 3. 

The proofs of these rules appear in § 30, p. 46. 
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EXERCISE 23 
1. What are the prime numbers between 1 and 100 ? 
Find the prime factors of the following numbers ; 



2. 


26 


a 


75 


14. 


212 


20. 


310 


26. 


738 


3. 


38 


9. 


84 


15. 


237 


21. 


345 


27. 


828 


4. 


42 


10. 


96 


16. 


256 


22. 


382 


28. 


885 


5. 


54 


11. 


110 


17. 


264 


23. 


444 


29. 


962 


6. 


63 


12. 


128 


18. 


275 


24. 


526 


30. 


1000 


7. 


68 


13. 


145 


19. 


294 


25. 


612 


31. 


1256 



26. A Common Divisor or Common Factor of two or more 
integers is a factor of each of them. 

Thus, 2 is a common divisor of 18, 24, and 38. 

27. Two numbers that do not have a common divisor ex- 
cept 1 are prime to each other. 

Thus, 8 and 11 are prime to each other. 

28. The Greatest Common Divisor (6.C. D.) of two or more 
integers is the greatest integer that is a divisor of each of 
them. 

Thus, 6 is the G. C. D. of 18, 24, and 42. 

29. Finding the 6. C. D. of Given Integers. 

Example. — Find the G. C. D. of 144, 264, and 540. 

Solution, — 1. Factor each of the integers. (§24) 

144 = 2x2x2x2x3x3 
264 = 2x2x2x3x11 
540 = 2x2x3x3x3x5 

2. 2 and 3 are the only commoa factors. 

3. 2 appears only twice as a factor in 540. 
3 appears only once as a factor in 264. 

4. The G.C.D. = 2 x 2 x 3 = 12. 
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Rule. — To find the 6..C0l «f tWb v more integers : 

1. ViiU tJifi prima tact<OT of eacb of them. 

2. Form the product of all the different jrime factors, ii«ing 
each of them the leaat number of timea that it occura as a 
factor in any of the given numbers. 

EXERCISE 24 
Find the G. C. D. of : 

1. 36 and 144. a 72, 60, and 84. 

2. 108 and 132. 9. 60, 105, and 150. 

3. 81 and 126. 10. 56, 90, and 126. 

4. 165 and 210. 11. 117, 81, and 126. 

5. 288 and 648. 12. 104, 182, and 351. 

& 128 and 192. 13. 525, 3375, and 7425. 

7. 675 and 1125. 14. 160, 224, and 260. 

15. A farmer has three pieces of timber whose lengths 
are 63, 84, and 105 feet, respectively. What is the length 
of the longest logs all of the same length that can be cut 
from them? 

16. Two schools, containing 480 and 672 pupils, respec- 
tively, are divided into classes containing the same number 
of pupils. What is the greatest number of pupils that can 
be taken for a class ? 

SUPPLEMENTARY TOPICS 

30. A. Proof a of the Rules of DiviaibiUty. (Page 44) 

Proof of I. — A number whose last digit is consists of a 
number of tens. Hence any number ending in can be di- 
vided by 10. 

Thus, 560 consists of 56 tens, for 500 = 50 tens and 60 = 6 tens. 
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Proof of II. -v-If a number ends in 0, it ooneitta of a num- 
ber of tens. Eaeh ten can be divided by 5. Hence the 
whole number can be divided by 5. 

Thus, 360 = 36 tens, and therefore 72 fives. 

If a number ends in d, it oonsista of a number of tens and 
five units. 

Thus, 365 consists of 36 tens and 5 unita The tens are divis- 
ible by 5 and also the 5 units are divisible by 5. Hence the whole 
number is divisible by 5. 

Proof of IIL — If a number ends in 0, it consists of a num- 
ber of tens. Each ten is divisible by 2. Hence the number 
is divisible by 2. 

If a number ends in 2, 4, 6, or 8, it consists of a number 
of tens plus 2, 4, 6, or 8 units. 

The tens are divisible by 2, and also the units are divis- 
ible by 2. Hence the whole number is divisible by 2. 

Proof of IV. — Consider the number 684. 

1. 684 = 6 hundreds + 8 tens + 4 units 

=5 6(90 + 1) + 8(0 4^ 1) + 4 
= 6x 99 + 6 + 8x9 + 8 + 4 
= 6x99 + 8x9 + (6 + 8 + 4) 

2. But 6 X 99 and 8x9 are each divisible by 8, since 99 and 9 
are divisible by '3. 

3. Therefore 684 is divisible by 3 if (6 + 8 + 4) is divisible by 3. 

4. 6 + 8 + 4 = 18 = 6x3. 

5. Therefore 684 is divisible by 3. 

B. Greatest Common Divisor by a Division Process. 

31. Finding the G. C D. of Two or More Numbers that Can- 
not be Factored Easily. 

Example 1. — Find the G. C. D. 221 493 1 2 



of 221 and 493. ^442 



Solution. ^1, Dividing493by221,the 51 

qu€>tieiit is 9 and remainder is 51. 

2. Any factor of 221 is also a factor of 442, since 442^ 2 x 221. 



48 NEW HIGH SCHOOL ARITHMETIC 

8. Hence any factor common to 493 and 221 must also be com- 
mon to 493 and 442, and therefore to 493 and 51. 

4. Also, any factor common to 221 and 51 must occur in the 
result when 51 is added to 2 x 221 ; t.6., it must occur in 493. 

5. Hence 221, 493, and 51 have the same common factors. In 
general^ — the G. C. D, of any two integers is the same as the G. C. D. 
of the less integer and the remainder obtained when the greater is di- 
vided by the less, 

6. Dividing 221 by 51, we have m looi 1 4 

7. .-. the G. C. D. of 51 and 221 is the same as ' ^r^ ' 

the G. C. D. of 17 and 51. ^ 

8. Dividing 51 by 17, the quotient is 3. 
Hence the G. C. D. of 51 and 17 is 17. 

9. Therefore 17 is the G. C. D. of 51 and 221. (Step 7.) 
Therefore 17 is the G. C. D. of 221 and 493. (Step 5.) 

This solution illustrates the 

Role. — To find the G. C D. of two integers : 
X. Divide the greater by the less. 

2. If there is a remainder, divide the previous divisor by it. 

3. Continue in this manner, making each remainder a divisor 
of the preceding divisor until there is no longer a remainder. 

4. The last divisor is the G. C. D. of the given integers. 
Example 2. — Find the G. C. D. of 377 and 667. 



Solution, — !. 377 1 667 1 1 

377 



290 [377] 1 



290 

87[290]3 
261 



29|87|3 
87 

^' -^-ef ore the G. C. D. of 377 and 667 is 29. 

' the G. C. D is 1, the integers are prime to each 

) 
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EXERCISE 26 

Find the G. C. D. of the following sets of integers ; 

1. 559 and 817. a 3703 and 6923. 

2. 391 and 598. 9. 1591 and 2183. 

3. 589 and 899. 10. 5605 and 6785. 

4. 703 and 893. 11. 6059 and 7446. 

5. 533 and 1271. 12. 5312 and 10043. 

6. 731 and 1247. 13. 2291 and 3713. 

7. 3658 and 4602. 14. 10057 and 11659. 

Least Common Multiple of Integers 

32. A Multiple of an integer is any integer which will 
contain the given integer as an exact divisor. 

Thus, 12, 20, 32, etc., are all multiples of 4. 

33. A Common Multiple of two or more integers is a mul- 
tiple of each of them. It will contain each of them as an 
exact divisor. 

Thus, 36 is a common multiple of 2, 3, and 9 ; also 18 and 54 
are common multiples of 2, 3, and 9. 

34. The Least Common Multiple of two or more integers 
(L. C. M.) is the smallest integer that will contain each of 
them exactly as a divisor. 

Thus, the L. C. M. of 2, 3, and 9 is 18. 

35. Finding the L. C. M of Given Integers. 

Example 1. —Find the L. C. M. of 40, 84, and 144. 

Solution, — 1. Factor each of the given integers. (§ 24) 

40 = 2x2x2x5 
84 = 2x2x3x7 
144 = 2x2x2x2x3x3 

2. The L. C. M. must contain 144 and hence it must contain 
the factors 2, 2, 2, 2, 3, and 3. 

3. In order to contain 84, the L. C. M. must contain the factors 
of 84 ; that is, the factors 2, 2, 3, and 7. It must therefore conr 
tain the factor 7 besides those named in Step 2. 
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4. In order to contain 40, the L. C. M. must contain the factor 
6, as well as the factors 2, 2, 2. 

5. Therefore the L. C. M. must have the factors 2, 2, 2, 2, 3, 3, 
5,7. * 

That is, the L. C. M.= 2x2x2x2x3x3x5x 7=6040. 

Rule. — To find the L. C. M. of two or more Integers : 
z. Find the prime factors of each of the integers. 
2. Form the product of all the different prime factors that 
appear in Step 1, nsing each of them the greatest number of 
times that it occurs in any one of the given integers. 

Example 2.— Find the L. C. M. of 24, 60, and 105. 

Solution.^1. 24 = 2x2x2x3 

60 = 2x2x3x6 
105 = 3 X 6 X 7 

2. 2 appears as a factor three times in 24, and less frequently 
in the other integers. 

3 appears as a factor only once in any of the integers. 
5 appears as a factor once in 60. 
7 appears as a factor once in 105. 

3. .-.the L.C.M. =2x2x2x3x5x7 = 840. 

Note. — If the L. C. M. can be seen by inspection, then cer- 
tainly get it that way, — do not take this longer way. Thus, the 
L. C. M. of 2, 8, and 4 is evidently 12. 

EXERCISE 26 
rind the L. C. M of : 

1. 4, 6, and 9. 11. 36, 104, and 24. 

2. 3, 5, and 10. 12. 33, 44, and 55. 

3. 6, 7, and 8. 13. 108 and 144. 

4. 8, 10, and 15. 14. 20, 75, and 180. 

5. 4, 14, and 21. 15. 32, 88, and 121. 

6. 4, 8, and 20. 16. 28, 49, and 147. 

7. 3, 6, and 15. 17. 15, 35, and 77. 

8. 8, 12, and 18. la 52, 81, and 117. 

9. 6, 9, and 12. 19. 98, 126, and 140. 
10. 18, 38, and 54. 2a 115, 138, and 230. 



IL FRACTIONS 

86. A Common Fraction consists of two integers, a Numera- 
tor and a Denominator. It is usually expressed by writing 
the numerator over -the denominator, separated by a hori- 
zontal line. The numerator and the denominator together 
are called the terms of the fraction. 

In elementary arithmetic, the denominator is regarded as 
indicating a number of parts into which a whole is divided 
and the numerator as indicating the number of the parts 
being considered. 

Thus, f Ib interpreted as three *' one fourths " of a unit. 

Mathematicians regard a fraction as indicating the di- 
vision of the numerator by the denominator. 

Thus, ^ is interpreted by them as 3 divided by 4, or one fourth of 
three equal units. 

Both meanings are useful in applications of fractions. 

The two meanings are equivalent, in the case of integers. 

In the following figure, rectangle AB represents a unit 
and AO represents 3 units. Study of the figure discloses 
that AD is three " one fourths'' of the unit, AB, and is also 
one fourth of the three units, AC, 




i i I I ' I 1 1 i 



lofAB 



37. A Proper Fraction is a common fraction whose numera- 
tor is less than its denominator ; as |. 

An Improper Fraction is a common fraction whose numera- 
tor is greater than its denominator ; as }. 

A Uized Hnmber is the sum of an integer and a fraction * 
as 5 -h f , or, as it is usually written, 5f . 

61 



52 NEW HIGH SCHOOL ARITHMETIC . 

EXERCISE 27 

1. Illustrate geometrically the fraction |. What kind of 
fraction is this ? 

2. Illustrate geometrically the fraction ^. What kind of 
fraction is this ? 

3. Illustrate geometrically the number 2J. What kind of 
number is this ? 

4. Illustrate geometrically the fact that ^ of 2 is the 
same as f of 1. 

38. Two Fundamental Laws of Fractions Verified. 

In the figure below, let rectangle AG represent one unit. 
Let it be divided into six equal parts AB, J5(7, CD, DEy 
EFj and FO. Then AC, CE, and EG represent three equal 
parts of AG. 



E F O 

-• I \ 



I or j 

Hence AE represents | of AG and also ^ of AG. 
Hence f = |. 

Notice that ^ can be obtained from | by multiplying 
both numerator and denominator by 2. 

Rule I. — The numerator and denominator of a fraction may 
each be multiplied by the same number without changing the 
▼alue of the fraction. 

Referring again to the fact that | = |, or that |^ = f, 
notice that | can be obtained from | by dividing boti 
numerator and denominator by 2. 

Rule II. — The numerator and denominator of a fracticn 
may each be divided by the same number without changing the 
value of the fraction. 
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EXERCISE 28 

1. a. Give a geometrical illustration of the fact that 
^ s |. 6. By what are each of the terms of ^ multiplied to 
give}? 

2. By what are the terms of | multiplied to give f ? 

3. Multiply both numerator and denominator of f by : 
a. 2 6. 3 c. 6 d. 10 e. 15 
How do all the resulting fractions compare ? 

4. Divide both numerator and denominator of |^ by : 

a. 10 6. 5 c. 2 

How do all the resulting fractions compare ? 

5. Write five fractions each equal to the* fraction |, and 
tell how each is obtained from |. 

6. Write five fractions each equal to the fraction ^, and 
tell how each is obtained from ^. 

7. Write three fractions each equal to the fraction ^j^, 
and having smaller terms than it. How is each obtained ? 

& Write two fractions each equal to the fraction -^, 

9. Change each of the following fractions to an equal 
fraction having a smaller denominator and tell how you 
do it : 

a. a h. ^ c. H d. -^ e. \% 

10. Change each of the following fractions to an equal 
fraction having a larger denominator and tell how you do it : 

a- } 6. } c. I d. I e. I f. I 

g. \ h. \ i. ^ j. -^ k. ^ I ^ 

39. A fraction is in its Lowest Terms when its numerator 
and denominator do not have any common factor. 
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40. Redndng a Fraction to ita Lowest Terma. 

Example 1. — Reduce f| to its lowest terms. 

Solution. — Diyiding both numerator and denominator by 7, 

Example 2. — Reduce ^y^^ to its lowest tenii& 

Solution. — 1. Dividing both numerator and denomiiiator bj 25^ 

2. Dividing both terms by 0, -^ aa ^ 

The solution should be arranged th«si 

TtH ~ Tnrff — Ta * 

Rule. — To teduce a fraction to ita loweat Uiiai : 
z. Divide both terma by any common factor of tbam^ 

2. Divide both terma of the resulting fraction I7 any of their 
common factors. 

3. Continne in this manner until there resaka a fraction 
whoae terma do not have a common factor. 

Note 1. — This process is equivalent to dividing both terms by 
their 6. C. D., so a fraction can be reduced to lowest terms at once- 
by dividing both terms by their G. C. D. 

Note 2. — Special care should be taken when the last remain* 
ing factor in the numerator is 1, as in the following example* 

Example 3. — Reduce -^ to its lowest terms. 

1 

c 7 *.• 30 __ 30 _ 1 

Solution. 210" m'T 

7 

Example 4. — Reduce to its lowest terma 

2 1 X 12 X 1 5 
20 X 14 X 36' 



SoltUion, 
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1 
8 13 
^/xjaixZg ^ Sxlxl ^S 

^ftxXix^ 4x2x1 8' 

4 2 3 
1 

In this solution, 21 and 14 are each divided by 7, and the 
quotient 3 is written above 21 and 2 below 14. 12 and 36 are 
each divided by 12, and the quotieat 1 is written above 12 and 3 
below 36. 15 and 20 are each divided by 5, and the quotient 3 is 
written above 15 and 4 below 20. The 3 above 15 and the 3 below 
36 are each divided by 3, and the quotients 1 are written down. 

The final result is the product of the remaining factors in the 
numerator over the product of the remaining factors in the 
denominator. 

Note. — The process of dividing out common factors of a 
numerator and a denominator is commonly called cancellation. It 
is preferable to think of it as a process of division. 

EXERCISE 29 
Express in their lowest terms the fractions : 



1. 


ih «• «. 


U. 


ih 16. m. 


2. 


«. 7. V^ 


12. 


ih 17. H*. 


3. 


«• a «. 


13. 


tVV- m- Wtfl- 


4. 


«• 9. tf- 


14. 


1%. 19- W- 


5. 


H- 10. if 


15. 


W^ »• ^^' 


21. 


49 X 88 r/x 
55x112' '^ 


26. 


8 X 12 X 14 X 15 K 
10x16x18x21" " 


22 


46x63 C^ 
7x23x30*^> 


27. 


34x38x39 CI.. 


^■Aa 


57x85x91' ^-^ r 


23. 


20 X 108 o 
18x28x36' ^- - 


28. 


27x77x105 r 4^ 
135 X 165 * \ S 


24 


16x95x96 . / 


29. 


21 x 26 X 52 ^ 


M^. 


114 X 128 ■ ' ^ 


39x56x117' a 


29. 


21x39x56 '^ ' 
20x26x33'^^^ -^ 


30. 


54x84x270 ^ I 
60x162x196" 
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31. A set of gimlets consists of one of each of the follow- 
ing sizes : ^, -y^, ^, -^j, -j^, ^j, ^\, -^y ^, ^, -J^* 

Express each of these sizes in its lowest terms. 

32. A set of auger bits consists of one of each of the fol- 
lowing sizes : ^, t^, ^2^, ^, ^, |^, \i, |f , ||, j^, |f , jf . 

Express each of these sizes in its lowest terms. 

41. Changing on Improper Fraction to an Integer or a Mixed 
Number. 

Example 1. — Express ^ as an integer. 

Smce ^ = 54 + 9, .% ^ = 6. 

Example 2. — Express ^ as a mixed number, 

5 

3 

Role. — To express on improper fraction as an integer or a 
mixed number : 

I. Divide the numerator by the denominator. 

3. The fraction equals the quotient, or, if there is a remain- 
der, the quotient plus the fraction formed by writing the re- 
mainder over the divisor. Reduce the fractional part of the 
result to lowest terms if necessary. 

Example 3. — How many bushels of oats are there in 
1578 pounds of oats if one bushel of oats weighs 32 pounds? 

49 



3211578 
Solution, — The number of bushels = ^H^ j^g 

= *Hf -298 

= *»A- 288 

10 
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KXSROISE 30 

Express each of the following fractions as an integer or 
a mixed number : 

1. f lb. 3 5. 3^ gal. -9 ^/ 9. -VV^ gross. 6 ;> 

2. -V yd. S iT 6. fl^J mi..;^ f ^ 10. J^ bu. corn. / 
a f I in. 5'-^ 7. IJ lb. 3 ;' u. -^ bu. wheat. 

4. v-pfe-vi- a fM*T.i;^ 12. ^oz. 

13. V-i-*^'' "• -4^- '.' 25. 4f 3''-, 31. Iffl 

!*• V-J^'c. ao- W- ■■■' 6 »• W- 3^- ^W- 

15. ff.y;f ax. W- " ^3 ». iV'if. 33. 4||4 



16. y.^?; 22. W-?-f 28- HI*- 3*- ^ 

17. y. ^> 23. i^. t 29. mi. 35. iff* 

18. M- ^ '->< 34. -Ijl^. 30. i|fA. 36. i^ 

42. Ezpreesing a Fraction aa an Equal Fxaction Having a 
Larger Denominator. 

Example 1. — Express f as an equal fraction with de- 
nominator 28. 

SduHan.—l. 28 -^ 4 = 7. 

2. Multiply both terms of the f ractiou by 7. 

4 7x4 28 

Rule. — To express a fraction ae an equal fraction having 
a larger denominator : 

X. Divide the new denominator by the given denominator. 

2. Multiply both terms of the fraction by the quotient. 

Example 2. — Express 22 as a fraction with denominator 

12. 

Solution. — 1. 22 = 3^. 

2. 12 -J- 1 = 12. 

. 22^ 12 X 22 ^264 
"1 12 X 1 12 ' 
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KXMRCIBB 31 

1. £zpi6B8 } as an eqtial f notion having the denominator : 
a. 12 6. 9 c 15 d. 24 e. S6 /. 60 

2. Express f as an equal fraction having the de- 
nominator : 

a. 12 6. 20 c. 36 d. 48 e. 60 /. 56 

3. Express | as an eqtial fraction having the de- 
nominator : 

a. 16 b. 24 c,40 d. 56 e. 72 /. 96 

4. Express f as an equal fraction having the de- 
nominator : 

a. 15 b. 25 c. 35 d. 45 e. 100 /. 120 

5. Express f as an equal fraction having the de- 
nominator : 

a. 12 b. 24 c. 36 d. 48 «. 96 /. 72 

6. Express 6 : a. as 8ths b, as 5th8 c as lOths 

7. Express 8 : a. as 9ths 5. as 4ths c. as 7ths 
a Express 9 : a. as 5ths b. as 6ths c as 8th8 
9. Express 11 : a. as 3d8 b. as 5ths c as lOths 

10. Express 13 : a. as 4ths b, as 6ths c. as llths 

43. Changing Two or More Fractions to Equal Fractions 
having their Lowest Common Denominator. 

To add two fractions like ^ and ^, it is neeessaiy to 
change ^ to ^ and ^ to f . Then 

f and ^ have a common denominator. Until fractions do 
have a common denominator, they cannot be added or 
subtracted. 

The lowest common multiple of the denominators of the 
fractions is used as the lowest common denominator of the 
fractions. 
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Example 1. — Express f, -j^, and -^ as equal fiactions 
having their lowest common denominator. 

Soluii4m.'^h The L. C. M. oi a, 10, and 15 is 3a (§35) 

5 6x6 25 



2. For 1 : 30 -f- 6 = 5. 



6 5x6 30 



For A: 30 -f- 10 = 3. ^=5JLT. = 21 

^^ 10 3 X 10 30 

For/,: 30-^15 = 2. i- = lAi. = A. 

^ 15 2 X 15 30 

Rale. —To express fractions as equal fractions having their 
lowest common denominator : 

X. Find the L. C M. of their given denominators. (§ 35) 

2. For each fraction, divide the L.C.D. by the given denomi- 
nator, and than mnltislv *^h*» nnmsrator ^^^ tha denominator of 
the fraction by the quotient 

SXSROISI 82 

Change the following fractions to equal fractions having 
their lowest common denominator. 



1- if 


s- hh 


9- hi- 


13- h^ 


2- hi- 


6- hh 


m hh 


^*' f > f • 


3- i.f- 


f- hh 


u- il- 


15- hi- 


♦• hi- 


«• hi- 


ia, hh 


16. if 



17. I, I, and |. 24. ^,|f,and^. 

la f,f andf 25. ^,V\f.andi 

19- it'ff.andf 26. -j^, f, andf 

20. 1^, 1^, and ^. 27. ^, I, and f^. 

21. T^, If, and If. 2a VV,|,andT3j. 

22. A.A»andi{}. 29. ^y,f,andT^. 

23. H.il.»ndtt- 30- A.i»Bdii 
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44. Adding Fractions. ^ 

Example 1. — Find the sum of f , f , and |. 

Solution, — 1. Express each fraction as an eqnal fraction with 
denominator 12. 

} = A;J = A; t = H. (§35) 

= « = i = 2i. 

Rule. — To add two or more fractions : 

1. Express them, if necessary, as equal fractions having their 
lowest common denominator. (§ 43) 

2. Add the numerators of the resulting fractions for the 
numerator of the sum, and write the result over their L. C. D. 

3. Reduce the resulting fraction to its lowest terms. 

Mixed numbers are added by adding separately the in* 
tegral parts and the fractional parts. 

Example 2. — Find the sum of 3|, 4|, and 5|. 

Solution, — 1. 3f + 4J + 5} = 3A + 4/j + 6\\. 

2. = 12JJ. 

3. But 11 = 2,^, or 2}. 

4. .-. 12H = 12 + 2i, or 14J. 





KXRRUiSE 33 




Find the sums : 








1. i + f. 6. 


l + i- 


11. f + A. 16. 


i + *- 


2. i + i- 7. 


l + f 


12. ^ + ^. 17. 


*+i. 


3. i + i- a 


l + f 


13. | + |. la 


I+f 


4. l + f 9. 


i + f 


14. 4 + f. 19. 


f+f 


5. l + f. 10. 


l + i- 


15. f + |. aa 


i+f 


21. i + -h + ^- 




2S. I + tV+A- 




22. A + ,\ + f 




26- iV + TlV + ii- 




23. i + H + f 




27. t-Tr + M + tf- 




a*- A + A + i- 




28- i + f + A- 
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»• tV + t^j + A- »• 6J + 6i + 4f 

«>• A + T^ + M- 36. 3t + 9i + 7f. 

a. l| + i| + l|. 37. 4 + 3f + 2/5. 

32. 1J + 21 + 31*5, 3a 6i + 2 + 8f. 

33. 7| + 3J + lf. 39. 5,4 + 3T*5 + 2f 

34. 3i + 6| + A. 40. 7i + 2J + 3f 

Note. — If other examples are wanted, add the sets of fractions 
in the examples of Exercise 32, p. 59. 

41. The manager of a restaurant ordered three whole 
hams. When delivered, they weighed 10|, 11 1, and 12^ 
pounds respectively. What was the total weight ? 

42. Five workmen, A, B, C, D, and E, had at the end of 
a week the following record of hours worked each day of 
the week preceding. 

Wko. Thurs. F»i. Sat. 

n H 8f . 4 
^ H 8 4^ 

8 8^ 9 5| 

8| 8i 8^ ^ 

8| 8i 8 4f 

How many hours did each man work during the week ? 

43. The figure at the right is a cross section 
of an iron gutter to be made by a tinsmith. It 
is made by bending a piece of material of the 
proper width. How wide must the material be ? 

44. A small drawing board is built up of three layers of 
wood. Two layers are -^i" in thickness and one is ^". 
What is the total thickness of the board ? 

45. A veneered oak door has its stiles and rails built up 
as follows : there is a piece of quartered oak veneer -j^^" in 
thickness on both sides of a piece of plain oak 1^" in 
thickness. What is the total thickness of the rails and 
stiles? 



Mom. 


Tvn, 


A. 8 


H 


B. 8 


8 


C. 8^ 


8 


D. 8| 


8 


E. 8 


8i 
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46. Wliat will be the total height of a set <^ «ecticnial 
bookcases cansistiug of a base that is 10" h%Ji^ two sec- 
tions 12^" high, one section 10]^" high, and a tep 3'' high ? 

47. The adjoining figure repre- PHtcr 

StaMias 
lAth 



sents a section through a partition ' Mstufldm fvlsi 

wall in a dwelling. ■ , 1^ ■ i 1^ , 

If the studding is 3J" wide, the 



Rtffter 



lath I" thick, and the plaster Y' thick, how "ttiick is the 
partition ? 

48. The adjoining figure represents a section through 
an outside wall of a staem 



Farring .- » : ' i ' . '^ 



stuccoed house. '^°"'°^ ^=f= i i ' ' ^ 



Sheathlng l ' ' „ ' i) 

If the Studding is stoddiira Y^ Y 7 



likth 



3|" wide, the lath |" \ 

thick, the inside plaster 

^" thick, the sheathing |" thick, the furring strips J" thick, 
and the stucco |" thick, what is the total thickness of 
the wall ? 

45. Expressing a Mixed Number as an Improper Fraction. 

Example 1. — Express 2| as an improper fraction. 

Solution. — 1. 2J means 2 + |. 

2. But 2 = }, and therefore 2f = } .f f t= V^ 

Rule. — To express a mixed number as an Improper frac^ 
tion: 

1. Multiply the integral part by the denominator of the 
fractional part, and to the product add the numerator of the 
fractional part. 

2. Write the result of Step 1 over the denominator of the 
fractional part. 

Example 2. — Express 9 J as an improper fraotioik 

Solution, — 1. 8 X 9 = 72 ; 72 + 7 = 79. 
2. .-. 9} = ¥. 





WBJiCnama 


t 




mXUBKtSK 3% 




Ezj)ress 


each of tiie followiag «s 'Oq improper f iaotk»i. 


1. 3f 


XL 8H. 


21.4^. 


3*. «f. 


2. 6|. 


12. lOf 


22. 8|. 


32. 12f 


3. ^. 


13. 6f . 


M. 4t1j. 


33. 17f 


*. H- 


14. 6|. 


a*. S^. 


d*.. SMtp 


5. 4^. 


15. 3J. 


23. ll^Jj. 


35. 40^. 


6. 6|. 


16. 12|. 


26. 14|. 


36. 6H. 


7. 7f. 


17. 18j. 


27. 9i. 


37. 27f 


a 9f. 


la 16f. 


2a ^. 


3a 66$. 


9. 10^. 


19. 21 J. 


29. lOJ. 


39. 71f 


10. 12f 


20. 4f 


30. 13^ 


40. 96|. 



46. Subtractins^ Fractions. 
Example 1. — Subtract ^^j- from |. 

Rale. — to satftract OBe fraction from another : 

1. fteduce the tractions if necessary to their L. C. D. 

2. Snhtract the numerator of the suhtiViieiiA fracti(« froli 
that of the minuend, and write the result over the L. C. D. 

3. Reduce the final result to lowest teniib. 

Example 2. — Subtract 2f from 6f . 
Sduiion. — 5J - 2i = 5| J - 2 JJ = 3,V 
Rule. — To subtract mixed numbers: 

X. Eatress tlie fnietiolial parts of the fl^Ked ■wntars in 
terms of their JL C D. 

3. If the fractional part of the subtrahend is less than that of 
the mimetti) iottnet thtt integml ^its Mrf tbe ffraitional 
parts separately. (See Example 2.) 
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3. If the fractional part of the sabtiahend is greater thao 
that of the minuend, add 1 from the integral part of the minu- 
end to the fractional part of it, and then subtract as in Step 2 
of this rule. (See Example 3.) 

Example 3. — Subtract S^ from 5^. 
Solution. — 1. 5i - 3 J = 5A - Hi 

2. = 4H - m (5ft = 4tt.) 

3. = m 

EXERCISE 35 

Find the value of : 

1. |-|. U. T^-i- 21. 5- f. 31. 20^-6f. 

2. i - f 12. A - f 22. 7 - f 32. 33f - 12|. 

3. i-i 13. H-i 23. 10-f 33. 99f-2f. 

4. l-i. 14. ^^l. 24. 6-f 34. 36J-7f. 

5. * - f 15. A - f 25. 8 - f 35. 181-3,2^. 

6. I - f 16. J J - f . 26. 12 - f 36. 22f - 6| . 

7. I - f . 17. ff - A- 27. 5f - J. 37. 13H - 128f . 

8. I - |. la A - f . 2a 6| - f 3a 107 J - 106f 

9. A - f . 19. tV - A- 29. 8^ - 34. 39. 99f - 98f . 
10. i - f 20. If - |. 30. 16t\ - 2i. 40. IIH - 109f . 

41. In the following table are given the names of certain 
corporations, the highest price paid in 1916 for a share of 
their stocks, and the final price paid for a share at the close 
of 1917. 

How many dollars per share was the decrease in value 
for each ? 
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"STaMM op COBFORATIOIf 



1916 1917 

IInii Pbiob Cumiho Pbics 



American Sugar Eefining Co. $ 125f $ 97^ 

American Telephone and Telegraph 134^ 104f 

American Woolen Co. 55| 42^ 

Baldwin Locomotive Co, 118f 57| 

Cuban Cane Sugar 76f 26f 

Ohio Cities Gas 124 ^i 

United Cigar Stores Co. 105f 89J 

F. W. Woolworth 141| 107^ 



M." 



42. In one end of a piece of .^^ 
wood which is |" thick, a slot is 
to be cut so that ^" of wood shall remain on each side of 
the slot. How wide will the slot be ? i- 



43. The adjoining figure represents a panel 
door. The outside pieces are each 2|" wide. 
Assume that the panel fits into a groove f 
deep as shown by the dotted lines. How 
large must the panel be made ? 



18 ^ 

ri 



■■ ■ ■■■■■ ■' 



«n 



Multiplication of Fractions 
47. Multiplying a Ftaction by an Integer. 

Example 1. — 2x| = |-ff = |=|. 

Xotice that the final result can be obtained at once by writing 
the numerator over the quotient of 8 divided by 2. 
Similarly, d x | = }, and 5 x ^^ = }. 

Example 2.— 3xi = | + H-| = f 

Xotice that the final result can be obtained at once by multi- 
plying the numerator 2 by 3, and writing the result over the 
denominator 5. 

Similarly, 2 x f = f and 5 x } = ^. 

Rule. — To multiply a fraction. by an integer : 

I. Wben the denominator can be divided by the integer, 
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write the given nmnerator orer the quotient of the deaominator 
divided tyy the given integer. 

3.' Otherwise, multiply the numerator of the given fraction 
by the integer, and write the result over the given denominator. 
Reduce the result to lowest terms. 

Ebiamples of the second kind are solved rafudly as follows : 

7 ^ 7 

5 P 

48. Multiplying a Mixed Kumher by an Integer. 

Example 1. — Multiply 3| by 5. 
Solution.— 5x 3} = 15+ y = 15 + 3J = 18J, 

Rnle.~To multiply a mixed number by an integer : 

Multiply the Integral part and the fractional part aiparately 
and add the reauHs. 

ft 

KX KKmSli 36 

1. Multiply each of the following fractions : 

ii i i> f i. iV> !» i> H^ 

a. by 2 6. by 3 c by 4 4 by 6 e. by 8 /. by 20 

2. Multiply ^ by : a. 2 6. 6 c. 7 d. 10 c. 13 

3. Multiply ^ by : a. 4 6. 6 c. 11 d. 13 e. 12 

4. Multiply ^ by ; a, 7 6. 5 c. 14 d. 11 e. 28 

Find each of the following products : 

5. 12 X A- U. 256 X f . 17. f of 965. 

6. 45 X|. 12. 1432 X if. la I of 1578. 

7. 62 X ^. 13. I of 90. 19. i of 365. 
a 95 xf 14. I of 234. 20. ^ of 273. 
9. 60xf IS. ^ of 84. 21. 9x3}. 

1<K 72 X A- \6. ^id94SL 22. iax5|. 
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23. lSx6f. 2d. 45xl6f a§. IMx66f 

24. 14x7f aa 136 XSJ. 36. 17 x65f 

25. 21x3|. 31. 224x14^. 37. 212 X 4f. 

26. 65x5^. 32. 638X11^ 3a 64 X 3^^- 

27. 92x4- 33- 83x21f 3d. 48xll|. 
24x12^. 34. 75x33^. 4a 96x2^^. 



49. M ttltiplyiiig a Fnctlmi by a Fntctloil. 

In the following figure is a geometrical illuatra 

r ^ B 



■'>w ^yyyy^^yyyyjTyy^yyi^ ■ 



Rectangle AF is clearly | of rectangle AB, The shaded 

part of AF is \ of AF, 

Therefore this shaded part of AF is | of ^ of AB, 

It is clear from the figure that this shaded part of AF is 

also ^ of AB, 

Therefore } of | of AB is ^ of AB. 

Notice that -j^ can be obtained by writing 2x4 over 
3x5. 

Rule. — To multiply one fraction by another : 

1. Multiply the numerators of the fractiona for the numetator 
of the product, the denominatora for the denominator of the 
product. 

2, Reduce the resulting fraction to its lowest terms. 

Thus, { X i = tt, and } X » = if 

Since a fraction is reduced to lowest terms by dividing 
both numerator and denominator by any common factors of 
them, it is preferable to remove such common factors, as in 
the following : 
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Example 1. — Find the value of ^ x | X H. 

2 1 
c , ,• « s 11 22 

Solution. — ?x?XT= = Tr:* 

7 ft X^ 63 

3 3 

In thiB solution, 6 and are each dirided by 3, and 5 and 15 
are each divided by 5, the quotients being written either above or 
below the number divided. The result is obtained by multiplying 
the resulting factors of the numerator for the numerator and 
those of the denominator for the denominator of the product. 

In multiplication examples involving mixed numbers, it is 
usually preferable to change the mixed numbers to improper 
fractions. 

Example 2. — Find the value of 1^^ x 2^ x i- 

1 

^ 8 

Solution. -^IJfr x2^xl = ^x^x- = —' 

6 5 1 



EXERCISE 37 
Find the following products : 

1. |xV^. 8. iixf^xH- !*• 3|X5|. 

4. ^Xi. 11. ttxff X^. IB. 3^XJh' 

5- «XM- 12. IfxMXii- 19. 87^x2f 

6. if X|f. 13. ^x-yiXlS. 20. 1^X2:^X1^. 

7- H X ft • 1*. if X ^^ X f J. 21. IH X 2if X T^. 

Find the cost of : 

22. 12 lb. of sugar at 9J^ per lb 

23. 14 T. of coal at $ 11 J per T. 

24. 2^ lb. round steak at 23 ff per pound. 
29. 4|^ lb. chicken at 24^ per pound. 
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26. 37^ lb. chicken at 184^^ per poimd. 

27. 13 gal. gasoline at 23^^ per gallon. 
2a 85 bu. oats at 89|^ per bushel. 

29. 275 ba. com at $1.26| per bushel. 

30. 1450 bu. § 3 white oats at 91^^ per bushel. 

31. 750 bu. flaxseed at $ 1.71f per bushel. 

32. 2500 bu. wheat at $ 1.45f per bushel. 

XoTE. — In many of the following examples, the prices are 
wholesale prices before the war. 

33. 12,500 lb. peanuts at 3|^ per pound. 

34. 3250 lb. prunes at 7\^ per pound. 

35. 875 lb. lard at 9J^ per pound. 

36. 9876 qt. milk at 4^^ per quart. 

37. 10,965 lb. sugar at ^^^ per pound. 
3a 1375 yd. calico at 4J^ per yard. 

39. 1985 yd. gingham at 5J^ per yd. 

40. 1575 yd. overcoating at $ 1.91^ per yard. 

41. 1250 yd. overcoating at $ 1.41f per yard. 

42. 2750 yd. sheeting at 5|^ per yard. 

43. 965 lb. oxide of zinc at 5|^ per pound. 

44. A meat market owner purchased a whole beef weigh- 
ing 748 lb. at 21 J ^ per pound. Also 77| lb. of heavy pork 
loins at 27^^ per pound, 68 lb. medium loins at 28^^ per 
pound, and 82f lb. light loins at 29^^ per pound. 

What was the total cost ? 

45. Find the cost of 12 T. of bran at $ 27f per ton. 

46. A recipe for golden com cake calls for | cup (c.) of 
com meal, 1^ c. of sugar, 4 teaspoonfuls (t.) of baking- 
powder, ^ t of salt, 1 c. of milk, 1 egg, and 1 tablespoon- 
full (T.) of melted butter. 

What quantities should be used for one and one-half por- 
tions of this recipe ? 
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47. The f ollowiog recipe is given for ooflke sanoe tx> be 
served with ice creaon : 

1^ c. of milk, I c. of ground coffee, ^ c. o£ sugar, f T. of 
arrowroot, and salt. 

How much of each should be used to make one half of 
the recipe? 

48. A recipe for orange snow pudding is : 

1 T. of gelatine, \ c. of cold water, | c. of boiling water, 
^ c ol ai^;ar, f e. of orange juice, 2 T. of lemon juice, and 
the white of 1 egg. 

Determine the quantities to use for one third portion of 
this pudding ; also for one and one half portions. 

49. In feeding dairy cows, it is suggested that ^ pound 
of concentrated feed (bran, middlings, etc.) be fed for 
every pound of mijk produced daily. 

How many pounds of feed should each of the following 
cows receive ? 

Cow § 1 produces 28 lb. per day ; cow # 2, 30 lb. per day ; 
cow § 3, 25 lb« per day ; cow # 4, 33 lb. per day. 

50. A recipe for plum preserves calls for three fourths 
as much sugar as fruit, and one cup of water to each pound 
of sugar. How much water and sugar are required for 
14 lb. of fruit ? for 9 lb. ? for 17 lb. ? 

51. In a certain institution, members of the faculty re- 
ceive as salary for service during the summer session -^ of 
their annual salary. Determine the amounts to be paid to 
persons whose salaries are : 

o. $1200 b. $1750 c. $2250 

52. What is the cost of 4| T. of coal at $ 11.70 per ton ? 

53. What is the cost of 1^ yd. of cloth at 16|^ per 
yard ? 

54. What is the cost of 276 lb. of sugar at 8|^ per 

pound ? 
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55. What is the cost of 17^ A. of land at $285 per acre ? 

56. Find the 'Cost of 18f ft. of steel rod at $ .35 per foot, 
and 24^ ft. of rod at $ .46 per foot. 

57. A machinist is working at the rate of 42 ^ per hour, 
with "time and one half" for overtime. (The full day is 
8 hours.) What should be the amount of his wages at the 
end of a week in which he worked 8 hr. on Monday, 9 on 
Tuesday, 10 on Wednesday, 9^ on Thursday, 8J on Friday, 
and 8 on Saturday ? 

5& A member of a club received the following statement 
of his indebtedness to the club for use of the billiard room : 

May 8, 1^ hr. ; May 12, If hr. ; May 18, 2| hr. ; May 24, 
1\ hr. ; May 30, If hr. What was the amount of his bill 
at 30^ per hour? 

59. Find the cost of 237 bales of silk averaging 125^ yd. 
at $ 2.43 per yard. 

Division of Fractions 

50. Dividing^ a Fraction tyy an Integer. — To divide a frac- 
tion by an integer like 2 means to find the fraction which 
must be multiplied by 2 to produce the given fraction as 

product. 

Thus, f -*- 2 = ^, f or 2 X ^ = }. 

Similarly, ^f -^ 3 = ^, f or 3 x ^ = H- 

Also, J + 2 = i, for 2 X } = J. 
Sunilarly, } -*- 3 = A, for 3 x A = f. 

Role.— To divide a fraction by an integer : 

X. If possible, divide the numerator by the integer and write 
the result over the denominator. 

2. Otherwise, multiply the denominator by the integer and 
write it below the given numerator. 

Thus, i^ -J. 5 = J, and } -s- 5 = A. 
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51. OtTMUo^ Ml Integer or a Itactkm hj a TraMon. 

Examjpie 1. — Divide 3 by f . 

Solution. — 1. 3 = -y. 

2. .-. S -i- f = 15 fifths -j-^ fiftiis = 15 -^ 2 = Y- 
Notice now that -y = 8 x j, so that 3^} = 8xf = y. {is 
said to be the fraction f inverted. 

Exaam^e 2.— fby |. 

Solution, — 1. } = ^^, and j = A. 

2. .-. } -5- i = A -J- A = ® ^ 8 = j. 

Notice again that f = ) x |, so that i -^ } = ) x |. The quo- 
tient is found by multiplying | by the fraction } inverted. 

Role. —To divide a number by a fraction : 

X. Multiply the dividend by the inverted divisor. 

3. Reduce the result of Step 1 to lowest terms. 

Example 3. — Divide |f by f|. 

Solution.^^-1-.^^^^^.^^^^^ 

12 18 12 35 ri 35 U 

2 7 
If mixed numbers appear, change them to improper 
fractions. 

Example 4.— Divide 13^ by 2 J. 
Solution. — 131 -^ 2J = V ■*- {• 

=fx^ = ?^xLe. 

2 9 ^ ft 
1 1 

EXERCISE 38 
Eind the value of: 

2- f + T^r- »• f + f «• H + f 

«. l + f «. f + f 9. ii + f 
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12. 16-T-f. 

13. 22-i-|. 

14. 35 ^f 

15. 24-i-f 

16. 32 -5- f. 

17. 12 ^|. 

18. 10-i-f 

19. 16 -I- 1. 

20. |-!-4. 

21. ^7-5-3. 



22. ^^5. 

23. f-f-3. 

24. 1-4. 

25. Jh-4. 
28. 5^-s-4. 

27. 6-J -!- 5. 

28. 2J^-^3. 

29. 3j\-s-100. 

30. 37|-s-16. 

31. 46-*-3f 

32. 16|-5-10. 

33. 87^-i-4o. 



34. 66f + 25. 

35. 23V-*- 12. 

36. IB-^V- 

37. 3i-5-2^. 

3a V^-i-2f 

40. 28-5-ff. 

41. -y^-^88. 

42. 3H^96. 

43. 18^-^41^. 

45. W-^Slf 



«• aXT2y)X(i-i-*> 



' "i -' 



«. (f + f ) + a - 1)- V ^j- 50. M -*- (I - i). 

51. Toweling comes in 10-yd. bolts. How many towels 
30" long (finished length) could be made if each had a J" 
hem at each end ? 

52. Eor a certain garment 2| yd. of material is required. 
How many such garments can be cut from a 12-yd. bolt of 
the material ? 

53. A finished oak board 7|" wide is to be rip sawed into 
four strips of equal width. If the saw cut is -j^" in width, 
how wide will the strips be ? 

54. The sides of a low shed are 48" high. They 
are to be covered with a finished siding 7^" in 
width. These are overlapped as shown in the 
figure. How much must the lower six be over- 
lapped so that seven pieces will just cover the 
side of the shed ? 



4a 
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55. Two pieces of sheet iron 1 ft. wide are to be riveted 
together. Eivets are to be placed in holes with centers f " 

from the outside edges. Between these 

two rivets, five other rivets are to be I T" 
placed. What will be the distance be- \ i 
tweenthecentersof two successive rivets? ' ^ 

56. How many yards of cloth at 66|^ per yd. can be 
bought for $ 8.00 ? 

57. If 12 J cords of wood cost $116.66 how much does one 
cord cost ? 

Complex Fractions 

52. A Complex Fraction is a fraction in which either the 
numerator or the denominator, or both, involve fractions. 

5 11 

Thus A and — are complex fractions. 

Since a fraction is merely an indicated division, complex 
fractions are simplified by performing the division accord- 
ing to the rule in § 51. 

Eosamplel, — Simplify -f-. 

3 

Solution, — A = --^-7-=S><— =T» 

V 6 9 ;^ 4 

2 2 
Example 2. — Simplify _J. 

** 11 

Solution.- 2i^7^28^T^3J^n 

If 3 33 ? ;2? 4 

4 

EXERCISE 39 
1 Ht 3 -^ S ^i 7 ^ 

2.ii. 4. M. 6. 3J. ag. 
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9. fi. 14. ^. 19. pi. 24. ^. 

H 52- 6 A 2« 

10. p. 15. I?. 20. M. 25. 1±V:. 

11. p. 16. J^. 21. Hf. 26. ^izii. 

12. ft. 17. 1^ 22. ii.. 27. ?3VHLf. 

13. ff. IB. ??.' 23. M. 2a ?t±p. 

Fractional Parts 

53. Findings What Part One Number is of Another. 

Example. — What part of 36 yr. is 10 yr. ? 
Solution. — 1. 1 yr. is ^ of 35 yr. 

2. Then 10 yr. is 10 x t»s or H of 35 yr. 

3. .-. the result is j J or f. 

In this example, 10 yr. is regarded as a part of 35 yr., which is 
considered the whole. 

Rule. — To find what part one number is of another : 

X. Form the fraction whose numerator is the number re- 
garded as the part and whose denominator is considered the 
whole. 

2. Reduce the fraction to lowest terms. 

EXERCISE 40 

1. T\Tiat part of 60 is : 

a. 10 b. 15 c. 20 d. 26 e. 36 /. 45 

2. What part of 108 is : 

a. 6 b. 18 c. 26 d. 42 e. 63 /. 84 

3. 15 is what part of : 

o. 46 6. 100 c. 80 d. 135 e. 210 /. 350 



76 NEW HIGH SCHOOL ARITHMETIC 

4. Detennine wbat part 28 is of : 

a, 56 b. 72 c. 90 U 133 e. 150 /. 140 

5. What part of 11| ia 5 ? is 14? is 20? is 10? 

6. What part of 24 is 2f ? is 3|? is 4f ? is 5^? 

7. What part of : 

o. 36 is 27 ? b. 49 is 70? c. 2340 is 465 ? 

a What part of : 

9. 4| is what part of 3| ? 

10. What part of llf is 6^ ? 

U. What part of 40 is 6,*^ ? 

12. ^Vhat part of 4^^ is 7f ? 

13. What part of 2;^ is 2,1^? 

14. 2765 is what part of 5690 ? 

15. 3f is what part of 20 J ? 

16. What part of a long ton (2240 lb.) is a short ton 
(2000 lb.) ? 

17. Out of 260 gauze bandages made by a Red Cross 
group, 125 were made by one person. What part of the 
total was made by this person ? 

18. An auto tire, guaranteed to run 3500 miles, showed 
serious defects after being run 1050 miles. \Vhat part of 
the guaranteed milage was gotten ? 

19. In. most states a bushel of corn on the cob weighs 
70 lb. and a bushel of shelled corn 56 lb. What part of a 
bushel of com on the cob is a bushel of shelled com ? 

20. A cubic foot of pure ice weighs 56 lb. and of fresh 
water 62^ lb. What part of the weight of a cubic foot of 
fresh water is that of a cubic foot of pure ioe ? 
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2i. A giriy employed at the rate of $5w00 per week, 
works 4^ days. How much shculd she receive? 

22. Out of 250 eggs placed in an incubator, 165 chicks 
were hatched. What part of the eggs placed in the incu- 
bator were lost? 

If the eggs cost $ 12.50, what was the value of the eggs 
lost? 

23^ A recipe for wild grape jelly calls for 1 pk. of wild 
grapes, 1 qt. of vinegar, 6 lb. of sugar, and \ c. each of 
cloves and cinnamon. How much of each of these ingre- 
dients should be used with 4 qt. of grapes ? with 10 qt. ? 

24. A recipe for raspberry and currant preserves calls 
for 6 lb. of currants, 8 qt. of raspberries, and 6 lb. of sugar. 
How much sugar and raspberries should be used with 3 lb. 
of currants ? with 5 lb. ? with S^ lb. ? 

25. A recipe for spiced currants calls for 7 lb. of currants, 
5 lb. of sugar, 3 T. of cinnamon, 3 T. of cloves, and 1 pt. of 
vinegar. 

How much of each of these ingredients should be used 
with 5 lb. of currants? with 1 lb. ? with 13 lb. ? 



^» 



54. Finding a Number When Some Fractional Ptrt of It la 
GikwtsL 

Example 1. — An auto takes 3 hours to go | of a certain 
trip. How long will it take to go the whole distance at the 
same rate ? 

Solution — 1. 3 hr. is I of the total time. 
2. .-. I of the total time is ^ of 3 hr. or 1) hr. 

^ .'• i or the whole time is 5 x lj| hr. or 7^ hr. 

Notice that 7^ is 3 -^ } or 3 x }. 

Example 2.-36 is ^ of what number ? 

Solution. — 1. ^ of the number is ^ of 36 or 0. 
2. .'. the number is 7 x 9 or 63. 

Notice again that 63 = 36 -*- ) or 36 x }. 
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Rnle. — To find a number when a fractiooAl part la giTen : 
Divide the number by the fractional part. 

EXERCISE 41 

1. 24 is f of what number ? Explain the solution. 

2. 35 is ^ of what number ? E^^plain the solution. 

3. 48 is a. ^ of what number? h, f of what number? 

c. ■§• of what number ? d. ^ of what number ? 

4. Of what number is 32 two thirds ? 

5. $ 500 is ^ of what amount ? 

6. Of what number is 68 four fifths ? 

7. It took 72 days to complete f of the construction of 
a certain boat. How much longer will it take to complete 
the construction ? 

8. A man received a bonus of $ 276 at the end of a year 
of work. If the bonus was J of his year's salary, what was 
his regular salary ? 

9. A poultryman finds that he raises about ^ as many 
chicks as he has eggs in his incubators. If he Vants to 
have at least 500 chicks, how many eggs must he place in 
his incubators ? 

10. A carpenter finds that a given number of square feet 
of flooring will cover only about ^ as many square feet of 
floor. How many square feet of flooring must he order so 
that he will have enough to cover 850 sq. ft. of floor surface? 

Aliquot Parts 

55. An Aliquot Part of a number is a part of the number 
contained in it an integral number of times. 

Thus, 2 is an aliquot part of 10 ; also 2}, d|, etc. 

56. The aliquot parts of 100 are particularly important. 
Complete the following : 
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Table of Aliquot Parts of 100 

i= n= «~ 

» _ _» _ ^ = 



1= 'i 1 = 



• ~ ^ ^ 7 ~ 10 ~ ^ 1%~ C ^ i^— \, 

XoTE. — Pupils should memorize as many of these as possible ; 
they should by all means memorize those printed in heavy black 

type. 

57. By means of the aliquot parts printed in heavy type, 
others can be determined. 

Thus, since ^ of 100 = 4, /y = 28. 
Again, since ^ of 100 is 6}, ^ is 26}. 

EXERCISE 42 
Give the following parts of 100 : 



1. f 


®" T2" ^^' 6ff' 


22. f 


29. 


A- 


36. «. 


2. f. 


9. T^. . X6. T^. 


23. :j«T. 


30. 


A- 


37. M- 


3. |. 


XO. T*r. X7. ^. 


24. -jV 


31. 


A- 


38- «• 


4. f 


XX. -^. xa '^- 


25. Tfir. 


32. 


if- 


39. \%. 


5. i. 


• TO"* ^°' To"' 


26. T^. 


33. 


A- 


40. If. 


«• A- 


13. ^. 20. ^. 


27. A- 


34. 


A- 


4X. tt- 


7. i^. 


14. i^. 21. tV- 


2a H- 


35. 


H- 


«. if 


^Vhatpartof $1.00 is: 










43. 40^^ 


47. 60^? 


51. 8^^: 




55. 


62^^? 


44. 70^? 


48. 12^^? 


52. ^^\ 


? 


56. 


ISI^i* 


45. 4^? 


49. 16J^? 


53. 37^^ 


f? 


57. 


%7\47 


46. 16^1 


50. 33^^? 


54. 6|^^ 


? 

1 


sa 


H^t 




59. 2|^? 


60. 7|^? 
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58. The aliqiK)t pavta of $1.00 ate insed eonstantly in 
finding the cost of articles. 

Example 1. — What is the cost of 75 lb. of sugar at 8^^ 
per pound ? 

Solution. — 1. Sif = $^. 

2. .'. 75 lb. cost 75 x $^, or 16} or 16.25^ 

Example 2. — What is the cost of 12^ yd. of cloth at 
$ 1.75 per yard ? 

Solution. — 1. Since 12} x 175 = 175 x l^, 

the cost of 12} yd. at f 1.75 per yard is the same as 
the cost of 175 yd. at 12} f per yard, or at 9 } per yard. 
2. .-. the cost is 175 x | J, or |21J or f 21.87}. 

EXERCISE 43 

Find the cost : 

1. At 33^^ per yard of : 

a. 15 yd. 6. 24 yd. c. 12 yd. d, 18 yd. «. 20 yd. 
/. 10 yd. g. 8 yd. h. 11yd. i, 5 yd. ,/. 16 yd. 

2. At 12^ ^ per yard of the quantities in Example 1. 

3. At 6}^ per yard of the quantities in Example 1. 

4. At 8} ^ per yard of the quantities in Example 1. 

5. At 16 J ^ per yard of the quantities in Example 1. 

6. At 37 } f per yard of the quantities in Example 1. 

7. At 75 ^ per yard of the quantities in Example 1. 

8. At 60^ per yard of the quantities in Example 1. 

9. At 87J^^ per yard of the quantities in Example 1. 
10. At $ 1.33}. per yard of the quantities in Example 1. 
U. At $1.40 per yard of the quantities in Example 1. 
12. At $ 1.37}^ per yard of the quantities in Example 1. 
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?ind the cost of : 

13. 30 articles at : 

a. 33^^ each b. 40^ each c. 12|^ each 

d. $1.66f each e. 16J^ each /. 37|^ each 

14. Of 240 articles at : 

a. 66f^each b. 75^ each c. 6f ^ each 

d. $1^5 each e. S^^each / 62^^ each 

15. Of 320 arti^iles at the prices quoted in Example 13. 

16. Of 1200 articles at the prices quoted in Example 14. 

17. Of 25 articles at : 

a. 84 ^ each b. 73 ^ each c. 12 ^ each d. 19 ^ each 

1& Of 50 lb. of articles of food at : 

«. O^perpocmd 6. 17^ per pound c. 29^ per pound 

d. 34 ^ per pound c. 47 ^ per pound /. 69 ^ per pound 

19. Of 12^ yd. of cloth at : 

a. 18 5^ per yard b. 24 ^ per yard c. 27 ^ per yard 
d. 45^ per yard e. 69^ per yard /. 98^ per yard 

20. Of 8^ doz. articles at : 

a. 36^ per dozen b, 7b ^ per dozen 

c. 84 ^ per dozen d. $ 1.00 per dozen 

€. $ 1.20 per dozen /. $ 1.50 per dozen 

Eind the total cost of the following purchases : 

21. 15 lb. sugar at 8 J ^ per pound. 
12^ lb. prunes at 14 ^ per pound. 
12 cans of com at 16|^ per can. 
25 lb. oatmeal at 7^ per pound. 

35 lb. of oats at 2^^ per pound. 
25 lb. barley at 3^^ per pound* 
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23. 50 lb. of coffee at 29^ per pound. 
25 lb. of coffee at 37 i per pound. 
15 lb. tea at 62^^ per pound. 

75 lb. tea at 37^^ per pound. 

24. 17 tons coal at % 12.50 per ton. ($ 12.50 = i of $100.) 

8 tons coal at $ 6f per ton. 

25. 150 bu. barley at $ 1.12^ per bushel. 

250 bu. oats at 73 i per bushel. (250 ^\oi 1000.) 
300 bu. wheat at $ 2.16f per bushel. 

Hlscellaneotts Fractional Examples 

EXERCISE 44 

Some of the following examples are of the nature of puzzles 
rather than practical. They are included because examples like 
them sometimes appear on examination papers, and because, 
being unusual, they will challenge the ability of the pupiL 

1. Find the sum of \^ of $5.67 and f of $8.75. 

2. If 13f yards of cloth can be bought for $ 33.50, what 
will 15f yards cost at the same rate ? 

3. A, B, and C together received $17.40 for doing a 
piece of work. If A did ^ of the work, B \y and C the 
remainder, what should each receive ? 

4. Which is the greater, \oi% 16.12 or | of $ 17.67, and 
how much ? 

5. If \h\ yards of a certain cloth can be bought for 
$ 12.73, how many yards of the same cloth can be bought 
for $18.76 ? 

6. Three men. A, B, and C, can do a piece of work in 18, 
24, and 36 hours respectively. How long will it take them 
to do the work if they work together? If they receive 
$ 11.25 for doing the work, how much should each receive. 

Suggestion. A does -^^ in one hour, B ^ and C ^ 
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7. A man left ^ of his estate to his wife, f of the re- 
mainder to his son, and the rest to his daughter. The 
wife received $ 546.75 more than the daughter. What did 
each receive ? 

& A man spent { of his money for provisions, ^ of the 
remainder for clothing, and had $12.87 left. How much 
had he at first ? 

9. If 5 1 pounds of coffee can be bought for $2.36|, how 
many pounds can be bought for $ 6.38 ? 

10. A, B, and C can do a piece of work in 6, 14, and 21 
days, respectively. B and C worked alone for 5 days, when 
they were joined by A, after which the work was completed 
by them working together. If they received $216 for 
doing the work, how much should each receive ? 

11. A man left ^ of his property to his wife, J to his 
elder son, ^ to his younger son, ^ to his daughter, and the 
balance to a charitable institution. If the charitable insti- 
tution received $ 3697.50, how much did each of the family 
receive ? 

12. A man invested f of his wealth in real estate, -^ of 
the remainder in railway shares, and the balance in city 
bonds. The amount invested in real estate exceeded by 
$ 8700 the amount invested in city bonds. Find the amount 
of each investment. 

13. A man divided $ 220 between his two sons in such 
a way that the younger received ^ as much as the elder. 
How much did each receive ? 

14. An acre of ground contains 43,560 square feet. 

o- What part of an acre is a lot containing 5400 square 
feet? 

b. What part of an acre is a lot containing 7200 square 
feet? 
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c. If one of the smaller lots sold for $ 900, what would 
be the value of an acre at the same rate ? 

d. If one of the larger lots sold for $ 1060, what woukl 
be the value of an acre at the same rate ? 

15. A tank has two pipes. One of them can fill it in 
S^ minutes, and the other can empty it in 12|^ minutes. 
How many minutes will it take to fill the tank if both are 
opened at the same time ? 



hl decimal fhactioks 

59. Powers of Ten. — The numbers 100, 1000, etc., can 
be obtained by multiplying together a certain number of 
tens. 

Tkufl^ 100 = 10 X 10, and 1000 = 10 x 10 x 10. 

Such numbers are called Powers of Ten. Notice that the 
number of mtm in the number is the same as the number 
of tens tliat must be multiplied together to give that 
number. 

Thus, 10,000 is the product of f onr tens. 

60. Dedmal Fractions are fractions having as denomina- 
tors powers of ten, when written as follows : 

^ is written .3 ; y^ is written .08 ; etc. 

The period placed before the number is called the Decimal 
Point. The figures to the right of the decimal point are 
said to be in the first decimal place, the secondly the third, and 
so on. 

61. A figure written in the 

a. first decimal place denotes tenths ; 

b, second decimal place denotes hundredths ; 

c. third decimal place denotes tliousandths ; 

d. fourth deeiBiai plaoe denotes ten thousandths ; 

e, fifth deeimal x>lace denotes hundred thousandths ; 

f, sixth decimal place denotes millionths ; etc. 

Thus, .037 means ^+ ^^ + ^J^ 
But xJff + ^1^ = jH^ + Y^^ = jUjf, 
«nd .-. .037 = xSItj. 

86 
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Similarly, .245 means A + ifv + TiAny 

But t^ + tItf + hAt = ^fifiy + tUv + irfinr = AWy> 
and .-. .245 = ^Vo- 

Rule. — To read a fraction written in decimal form : 

z. Read the number on the right of the decimal point as if it 
were an integer, disregarding any zeros immediately to the right 
of the decimal point. 

2. Then repeat the name of the fractional part indicated by the 
right-most digit. 

3. If there are digits to the left of the decimal point, read the 
number indicated by them, then the word ** and," and finally the 
decimal fraction. 

Thus, .261 is read two hundred sixty-one thousandths; 

.0261 is read two hundred sixty-one ten thousandths; 

.000261 is read two hundred sixty-one miUionths; etc 
Also, 2.305 is read two and three hundred Jive thousandths. 



EXERCISE 45 

1. What fractional part is indicated by a number in the 
third decimal place ? in the fifth ? in the second ? in the 
seventh ? in the eighth ? 

Read the following numbers : 

2. .63. 6. 12.052. 10. 24.0071. 14. 2574.009. 

3. .183. 7. 90.065. U. .84073. 15. 67.0203. 

4. .995. 8. .0039. 12. 3.689313. 16. 736.89245. 

5. 4.27. 9. 8.208. 13. 5.90854. 

17. a. Compare the fractions .20 and .2. 

b. Compare the fractions .32 and .320. 

c. Compare the fractions .5, .50, and .500. 

d. What effect upon the value of a decimal fraction 
does it have to annex zeros to the right of it? 

la What is the common value of .4, .40, .400, etc. ? 
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19. a. Determine the value of .2 and .02. (2 is called 
the significant figure.) 

b. Determine the values of .3, and .003. 

c. Determine the values of .6 and .0005. 

d. Does it change the value of a decimal fraction to 
place one or more zeros between the decimal point and the 
first significant figure ? 

20. What is the effect upon a decimal fraction of placing 
between the decimal point and the first significant figure : 

o. one zero ; 6. two zeros ; c. three zeros ? 

Write the following numbers : 

21. Fifty-two and forty-three hundredths. 

22. One hundred fifty-eight thousandths. 

23. Nine and thirteen ten thousandths. 

24. Fifty-nine thousand, three hundred ninety-eight 
millionths. 

25. Twenty-six and eight hundred five thousand, three 
hundred three millionths. 



Bead the following sentences based upon statistics 
in a recent Bulletin of the U. S. Bureau of Labor. 
The average wholesale price during the year 1915 : 

a. Of lath was $ 3.S386 per thousand. 

b. Of single-strength window glass in small sizes was 
$2.4225 per 50 square feet. 

c. Of tin plate was $ 3.2417 per 100 lb. box. 

d. Of barbed wire fencing was $ 2.5348 per 100 lb. 

27. If a bar of steel at a temperature of 32"* F, is heated 
1^^, its length will increase .000011 of itself, a bar of iron 
.000012 of itself, a bar of copper .000017 of itself, and a 
bar of lead .000027 of itself. (From a textbook on 
Physics.) 
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The diameter of No. 1 wire is giyen as follows on 
different measuring instruments : 

Brown and Sharpe instrument 2893 in. 

Washburn instrument 2830 in« 

U.S. Standard 2812 in. 

(From a textbook for machinists.) 

62. Changing a Decimal Fraction to a Common Ftactkm. 
Example 1. — 11.28 = 11 + ^Jy^ = ^^. 

Example 2. — .0523 = yMirr- 

^wimpte 3. — 2.035 = 2 -h tMtt = M*- 

Rule. — To change a decimal fxaction to a common fraction : 

Write a fraction having for its numerator, the given digits 
with the decimal point omitted; and for its denominator, 1 
followed by as many zeros as there are places to the right of 
the decimal point. 

Thus, 2.065 = |#Ji ; 32.06 = ^^- ; and .0847 = y^Jr- 

EXERCISE 46 

Express the following as common fractions in their low- 
est terms : 

1. 2.8. a .1975. 14. .08309. 20. 4.235. 

2. .005. 9. 68.461. 15. .00125. 21. 10.25. 

3. .684. 10. .025. 16. .0625. 22. 83.125. 

4. 1.85. 11. .0376. 17. 8.75. 23. 6.25. 

5. 8.512. 12. .0096. la 25.25. 24. 13.042. 

6. 75.44. 13. 3.0875. 19. .0375. 25. 5.375. 

7. 30.75. 

63. Adding and Subtracting Decimals. 

When numbers involving decimals are written so that 
the decimal points are in a vertical line, the digits repre- 
senting the same fractional parts fall in vertical coliunns. 
Consequently, the numbers can be added at once. 
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Example 1. — Add 7.89, 31.4, and .086. 

7.80 

Solution. — The explanation of this solution is left 31.4 
to the class. .086 

39.376 

7 890 
If desired, zeros may be added to the right of some * 

of the numbers in order to make aid of them have the '^^ 

.086 



39.376 



same number of decimal places, as arranged at the right. 
Example 2. — Subtract 98.725 from 162.07. 

Solution. — The solution maybe arranged as at the ifloo7n 

right. Notice that a zero is annexed to the right of the oa 7o«; 

minuend in order to make it and the subtrahend each ■ ^001 g 
have three decimal places. 

EXERCISE 47 
Add the following : 

1. 25.5, 2.0076, 1.7852, and 3.084. 

2. 2.601, .9763, 35.083, and .00745. 

3. 165, .94468, .0051, and 39.236. 

4. 7.3075, 8.62, .03874, and 2.319. 

5. 5.0805, .00007, 2.637, and .014976. 

6. .39665, 93.3896, .0562, and 805.74. 

7. 9.9, .00616, 75.1208, and 16.004. 

a 5.06212, 36.49, 87.66, 4290.24, and 297.638. 
9. 2.0342, 69.21, 8.463, .12058, and 3.028. 
10. 14.069, 20.743, .086, 9.263, and .00584. 

Subtract : 

11. .4167 from 5.2765. 16. .5431 from 2.9063. 

12. .0826 from .32943. 17. .06397 from 10. 

13. .317 from 2. 18. .08948 from 3.52866. 

14. .00964 from .0205. 19. 47.6007 from 830.463. 

15. 2.0843 from 11.366. ao. .00099 from .06009. 
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Find the 


sums: 








21. 


22. 


23. 


24. 


25. 


2516.34 


809.142 


1702.3 


4617.335 


33.862 


375.081 


76.053 


56.7798 


11.008 


518.0325 


9.004 


4820.279 


231.0205 


700.8318 


7.664 


61.2865 


36.0086 


7.88 


4.215 


43.2218 


649.75 


7.251 


339.021 


63.08 


.9086 


31.1092 


237.85 


65.7081 


3010.508 


8201.22 


3750.546 


49.9957 


.9959 


715.244 


66.192 


879.0732 


3654.0075 


8.114 


29.9592 


735.11 


.5531 


68.132 


563.7732 


2.007 


5.368 


25.864 


911.0768 


8104.22 


687.14 


71.6842 



64. Multiplying Decimals. 

Example 1. — .3 x .2= ^ x ^^ = tJ^ = .06. 
Example 2. — .4 x .12 = ^^ x 3^ == y^ = .048. 
Example 3. — .25 x .83 = 3^ X V\ftr = iWnr = -2075. 

Notice that the number of decimal places in the product 
in each of these examples equals the sum of the number in 
the multiplier and in the multiplicand. Hence, 

Rule. — To multiply a decimal by a decimal : 

z. Multiply the numbers, diaxegarding any decimal points. 

2. Point off from the right as many decimal places as there 
are in the multiplier and the multiplicand together, prefixing 
zeros to the product if necessary. 

Example 4. — Multiply .764 by .0108. 

Solution, — In this example, the sum of the number .704 

of decimal places in the multiplier and in the multi- .0108 

plicand is seven. After multiplying, there are only 6112 

five figures in the product. Two zeros are therefore 7640 

prefixed to the product 82512. .0082512 
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EXERCISE 48 



Multiply : 

1. 8.27 by 27.3. 

2. .096 by 5.61. 

3. .0708 by .366. 

4. .6528 by 9.7. 

5. 5.648 by .082. 

6. 2.835 by 34.1. 

7. 45.76 by .0207. 

8. .5114 by .3043. 

9. .0682 by 16. 

10. 4486 by 5.38. 

11. 18.062 by .75. 

12. 21.96 by 4.78. 



13. .0782 by 63.05. 

14. .9256 by .0821. 

15. 35.702 by .012. 

16. 42.004 by 3.404. 

17. .2705 by .234. 

18. 9.631 by 3.1416. 

19. 2.8 by .7854. 

20. 3.8 by .00011. 

21. 1.85 by 26.3 by 4.32. 

■ 

22. 5.06 by 3.14 by .243. 

23. 65.842 by .86 by .125. 

24. .875 by 2500 by .05. 



25. At 39** F. temperature (approximately), a cubic foot 
of copper weighs 8.45 times as much as water ; of cork, .24 
times as much as water ; of gold, 19.26 times as much ; of 
ice, .92 times as much; of lead, 11.35 times as much; of 
steel, 7.83 times as much ; of air, .001293 times as much. 

Determine the weight of a cubic foot of each of these 
materials if a cubic foot of water weighs 62.5 pounds. 

26. If an object is allowed to fall freely from any height 
for any number of seconds, the distance through which it 
will fall may be found by multiplying 16.08 feet by the 
square of the number of seconds. (The square of a number 
is that number multiplied by itself.) 

Determine how far an object will fall in : 
CL 3 seconds ; 6. 4 seconds ; c. 5 seconds. 
Determine also how far it falls during the 4th second, and 
during the 5th second. 
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27. A farmer sold 15 loads of wheat, averaging 83.25 
bushels to a load, at $1.95 per bushel. How much money 
was due him ? 



I. Find the cost of 12 bales of silk averaging 73.625 
yards to a bale, at $1.93 per yard. 

29. The width of the slot, for the screw driver, in the 
head of a fiat-head machine screw, is found by multiplying 
the diameter of the body of the screw by .173 and then 
adding .015. 

Thus, if the diameter is .086 inch, the width of the slot is 
(.173 X .086 + .016) mch. 

a. Compute the i^ult for this illustration. 

b. Compute the width of the slot when the diameter is 
.268 inch. 

65. Multiplying by 10, 100, 1000, etc. 

Example 1.— 10 x .3 = 10 x ^V = 3. 

10 X .03 = 10 X tJ^ = Vt = .3. 

10x.003 = 10xT^ = Tb = -^- 

Example 2. — 100 x .3 = 100 x ^ = 30. 

100 X .03 = 100 X yi^ = 3. 
100 X .003 = 100 X yXr^ A = -3. 

Multiplying a decimal by 10 has the effect of moving the 
decimal point of the multiplicand one place to the right; 
multiplying by 100, of moving the decimal point two places 
to the right Hence, 

Rule. — To mnltliily a number by 10, 100, 1000, etc., move 
the decimal point of the multiplicand as many places to the 
right as there are xeros in the multiplier, annexing zeros to the 
multiplicand if necessary. ' 

Thus, 100 X 2.653 = 265.3 ; 
1000 X 3.84 = 384a 
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66. Multiplying by .1, .01, .001, etc. 

Example 1. — .1 x .3 = .03. 

.1 X .03 = .003. 
.1 X .003 = .0003. 

Example 2. — .01 x .3 = .003. 

.01 X .03 =r .0003. 
.01 X .003 = .00003. 

Multiplying a decimal by .1 has the effect of moving the 
decimal point of the multiplicand one place to the left; 
multiplying by .01, of moving the decimal place two places 
to tiie left. Hence, 

Rule. — To multipty a number by .1, .01, .001, etc., move the 
decimal point of the multiplicand as many places to the left as 
there are decimal places in the multiplier, prefixing zeros to the 
multiplicand if necessary. 

Thus, .001 X 5 = .005; and .0001 x 26.3 = .00263. 

EXERCISE 49 

1. Multiply each of the following numbers by 10. 

a. 27.6 b. 3.86 c. 2.608 d. .6703 e. 642 
/ 30.461 g, 61.008 h. 431.8 i. 600.09 j. .089 

2. Multiply each of the numbers in Example 1 by 100. 

3. Multiply each of the numbers in Example 1 by 1000. 

4. Multiply each of the numbers in Example 1 by .1. 

5. Multiply each of the numbers in Example 1 by .01. 

6. Multiply each of the numbers in Example 1 by .001. 
Multiply : 

7. 86.2 by 10. 12. 6839 by .00001. 
a 377 by .01. 13. 1.417 by 10,000. 
9. .0066 by 1000. 14. 36a8 by .001. 

la .0208 by 100. 15. 937,628 by .00001. 

U. 12.61 by .01. 16. .06023 by 100,000. 
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What iff the cost of : 

17. 10 dozen eggs at $ .55 per dozen ? 

la 100 feet of oak lumber at 12.5 i per foot ? 

19. 1000 bushels of oats at 93.75 i per bushel ? 

20. 100 feet of garden hose at 13.25 i per foot? 

21. 1000 tons of chestnut coal at $ 5.3256 per ton ? 

Note. — In this and the following examples, the prices are 
average wholesale prices of 1915. 

22. 1000 tons of anthracite egg coal at $ 5.0446 ? 

23. 1000 pounds of Ohio wool at $ .5714 per pound ? 

24. 1000 pounds of worsted yam at $.7875 per pound? 

25. 100 gallons of denatured alchohol at $.3717 x>er 
gallon? 

26. 100 pounds of candles at $ .0725 per pound ? 

27. 1000 yards of all wool French serge at $.3325 per 
yard? 

28. 10,000 yards of all wool storm serge dress goods 
at $ .5574 per yard ? 

29. 100 dozen men's cotton shirts at $ 4.1875 per dozen ? 

30. 100 yards of Middlesex suiting, 15 ounce variety, 
55-56 inches wide, at $ 1.5638 per yard ? 

31. 1000 yards bleached muslin shirting at $.0782 per 
yard ? 1000 yards bleached muslin shirting at $ .1001 per 
yard? 

32. 10,000 pounds of linen shoe thread at $1.0763 per 
pound ? 1000 spools of cotton thread at $ .0359 per spool ? 

33. 100 barrels of salt pork at $ 18.3173 per barrel ? 

34. 10,000 quarts of milk at $ .0376 per quart ? 

35. 100,000 pounds of poultry at $ .1373 per pound ? 

36. 10,000 pounds of fresh beef at $.1255 per pound ? 

37. 100,000 dozen eggs at $ .2657 per dozen ? 

38. 10,000 gallons of denatured alcohol at $.3717 per 
gallon? 
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Division of Decimals 

67. Dividing a Decimal by an Integer. 

Example 1. — .8 -^2 = -j^-^2 = ^ = .4. 

Examjde 2. —.045 ^ 3 =* ^Jf^ ^ 3 = j^ = .015. 

Example 3. — 12.18 + 6 = -^^ -*- 6 = ^^^ = 2.03. 

!Kotice that the number of decimal places in the quotient 
in each example is the same as the number in the dividend. 
Hence, 

Rule. — To divide a decimal by an integer : 

1. Carry out the division, disregarding the decimal point. 

2. Point off from the right in the quotient as many decimal 
places as there are in the dividend. 

The following example illustrates the most convenient 
arrangement of the solution. 

Example 4. — Divide 4742.66 by 764. 

6.29 
Solution, — Notice that each figure of the quo- 



tient is directly above the last figure of the partial — 



4524 
product obtained by multiplying the divisor by that 

figure of the quotient. Kotice also that the decimal ^Kt\Q 

point of the quotient is directly above that of the . 



J. . , J 67 86 

dividend. 

67 86 

Example 5. — Divide 237.5 by 68, carrying out the divi- 
sion to three decimal places. 

8.492 

68 1237.500 

204 
Solution. — Notice that two zeros are annexed to 33 5 

the dividend so that there will be three decimal 27 2 

places in it. ^30 

The final result may be written 3.492+ q ]^2 

180 

136 

44 
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68. DMding a Nimiber by a Dedmal Diviaor. 

Notice the following diyiaions. 

4 4 4 

2j8 ; also 20[80 ; also 200[800. 



Observe that the dividend and the divisor in the second 
division have each been multiplied hy 10, and in the third 
division have each been multiplied by 100. All three 
quotients, however, are the same. Hence, 

Rule I. — The dividend and the divisor may each be multi- 
plied by 10, 100, etc, without changing the value of tlie quo- 
tient. 

This fact aids in solving 

Examj^e 1. — Divide 6.804 by 2.1. 

Solution, — The divisor can be made an integer by multiplying 
it by 10. Hence multiply both dividend and divisor by 10. 

Then the solution of ] . ^ f the solution of 

2.1 [6:804 h« *1^« «*"^« *« ^ 3iJ4 



J 



The second dividend and divisor are 
obtained by moving the decimal points 
of the original ones one place to the 



^ijesioi 

63 
50 
42 



right. 



84 
84 



Rule U. — To divide a number by a decimal diviaor : 

z. Move the decimal point of the divisor to the right until 
the divisor becomes an integer ; then move the decimal point of 
the dividend an equal number of places to the right, annexing 
zeros as may be necessary. (See Rule above.) 

2. Then carry out the division as directed by the Rule in 
§67. 
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3.8 



Example 2.— Divide 2.75918 by .7261. 

Solution. —lHoiAce that the original decimal ?7261.| 2f 7591.8 

2 1783 



p(»iit8 haye been croased out, and new ones in- 
serted four places to the right. 

Example 3. —Divide .06084 by 2.34. 

Solution. — In this example, there must be three 
decimal places in the quotient, of which 2 and 6 
occupy the second and third places. A zero must 
be prefixed to 26 before locating the decimal point, 
in order to have as many places in the quotient as 
in the dividend. 



58088 
5808 8 



.026 



2^34. I f 06.084 
4 68 
1404 
1404 



EXERCISE 

Divide. If the division is not 
having three decimal places. 



1. 15 by .3. 

2. 28 by .04. 

3. 3.6 by .6. 

4. .42 by .7. 

5. 5.4 by .03. 

6. .66 by 3. 

7. 8.4 by 1.2. 
a 9.6 by .32. 
9. 1.24 by .004. 

10. 25.6 by .008. 

U. 100 by .06. 

12. 376.8 by .006. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
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exact, obtain a quotient 

46.36 by .15. 
.48 by .0012. 
284.24 by .038. 
4.6292 by 2.84. 
.49245 by .649. 
29,379.7 by .47. 
19.7635 by 8.41. 
.31236 by .00685. 
462.90881 by .9107- 
691.8015 by 71.74. 
609.4429 by .01234. 
332.45 by .0488. 



In the following problems, carry out the result as in- 
dicated. 

25. During the year 1916, 298,826 immigrants came to 
this country. What was the average number per month ? 
(One decimal place.) 
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26. How many miles will a train ran in one hour at the 
rate of one mile : 

a. in V 20" (1 minute and 20 seconds) ; 6. in 2' 3" ; 
c. inl'43"; d. inl'lO"? 

27. If it takes a train 4 hours and 20 minutes to run 140 
miles, what is the rate per hour ? (One decimal place.) 

2a A short ton of coal occupies about 38.4 cubic feet of 
space. About how many tons of coal can be placed in a bin 
containing 700 cubic feet ? (Two decimal places.) 

29. On an auto trip of 157 miles, 14 gallons of gasoline 
were consumed. How many miles did the machine run on 
one gallon of gasoline? 

30. An autoist finds that his four tires are practically 
worn out at the end of 4250 miles of service. If the tires 
cost him $33.75 each, what was the expense for tires in 
cents per mile? (Cents and one decimal.) 

31. In 1910, the population of the country was 91,972,266 
and the number of acres of land was 1,903,289,600. What 
was the average number of acres per inhabitant? (One 
decimal.) 

32. In 1910, the total land area of the country was 
2,973,890 square miles. What was the population per 
square mile ? (One decimal.) 

33. In 1915, there were produced in the United States, 
281,104,104 barrels of crude petroleum, valued at $ 179,462,- 
890. What was the value per barrel ? (One decimal place 
beyond cents.) 

34. In 1914, 19,153,786 children were enrolled in the 
schools of the country. The total cost of instruction was 
% 555,077,146. What was the cost per pupil ? (One decimal 
place beyond cents.) 

35. In a recent year, there were in the United States 
24,825 telegraph offices. 
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ck From these offices, 75^35,405 messages were sent. What 
was the average number per office ? (One decimal place.) 

6. The net profits of the operating companies were 
$7^4,900. What was the net profit per office? (One 
decimal place beyond cents.) 

36. The exports of certain articles of food from the 
United States during the fiscal year ending June 30 in the 
last year before the Great European War and in the year 
1916, the second year of that war, were : 



AmcLs 


Tub Ybab Eniiino June 80, 
19U. 


Ths Txab Endino Jukx 80, 

ma 


Fresh beef 
Bacon 
Fresh pork 
Butter 
Cheese 


96,394,404 

193,964,252 

2,668,020 

3,693,597 

2,427,577 


9231,215,075 

579,808,786 

63,005,524 

13,503,279 

44,394,251 



How many times as great was the value of the exports 
in 1916 as they were in 1914 ? (One decimal place.) 

69. IMyiding a Decimal by 10, 100, 1000, etc 

By § 67, 84.6 h- 10 = 8.46. 
Similarly, 92.4 -4- 100 = .924. 

Rule. — To divide a number by 10, 100, 1000, etc. 

Move the decimal point of the dividend as many places to' 
the left as there are zeros in the divisor. 

An important application of this rule is found in 



Example 1. — Divide 4716.28 by 62,800. 

Solution, — In order to remove the two zeros 
from the divisor, move the decimal point two 
places to the left, by dividing by 100. Then 
also move the decimal point of the dividend 
two places to the left 

This does not change the quotient. 



.07 51 



628.00? 47.16^28 
43 96 
3 20 2 
314 



6 28 
6 28 
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EXERCISE 61 

1. Divide each of the following numbers by 10. 

a. 37.8 6. 92.83 c. 6.637 d. 426.54 e. .695 

/ 10.342 g. .008 h. .125 i. 60.086 j. 402.54 

2. Divide each of the numbers in Example 1 by 100. 

3. Divide each of the numbers in Example 1 by lOOOL 

4. Divide each of the numbers in Example 1 by 200. 

5. Divide each of the numbers in Example 1 by 500. 

Divide : 

6. 630 by 500. 12. 5156.8 by 4000. 

7. 2697.5 by 8300. 13. 27,865 by 3000. 
a 683.37 by 270. 14. 82,648 by 2400. 

9. .463 by 1000. 15. 2,756,830 by 4300. 

10. 7.815 by 2000. 16. 1,276,534 by 478,000. 

U. 85,536 by 648,000. 17. 2,376,583.45 by 27,600. 

18. How many tons of coal are there in 7680 pounds? 
What is the value at $ 8.76 per ton ? 

19. How many thousand feet of lumber are there in a 
pile of wood containing 15,350 feet ? What is the value at 
$36 per thousand? 

20. How many hundreds of pounds of glucose are there 
in three shipments consisting of 2346, 5485, and 4275 pounds 
respectively ? What is the value at the price $ 2.2942 per 
hundred ? 

21. A "square" of roofing material is 100 square feet. 
How many squares of roofing material are required to cover 
a roof containing 2760 square feet ? 

22. How many tons of cabbage are there in three wagon 
loads consisting of 1675 pounds, 1845 pounds, and 1780 
pounds ? What is the value at the average price of S 13.06 
per ton? 
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23. How many hundreds of pounds of tobaoeo are there 
in five loads weighing 2765, 2430, 3125, 2875, 2945 pounds 
respectlYely ? What is the value of the whole lot at $ 13.78 
per 100 pounds? 

24. Find the value of 1578 pounds of beans at $5.81 per 
hundred. 

25. Find the value of three lots of sheep weighing 
respectively 1345 pounds, 2253 pounds, and 1682 pounds 
at $ 5.92 per hundred. 

26w Find the value of five lots of steers weighing respec- 
tively 5765, 8342i 9724, 7586, and 8794 pounds at $ 11.35 
per hundred pounds. 

27. Find the value at $ 15.72 per hundred of five hogs 
weighing respectively 258, 274, 264, 278, and 285 pounds. 

2a Find the value of 12,500 ft. of lumber at $34 per 
thousand. 

29. Find the value of 6500 shingles at $5.75 per 
thousand. 

30. Find the cost of 775 lb. of oil meal at $3.10 per 
hundred. 

31. Find the cost of 1500 lb. of bran at $2.15 per hundred. 

32. Find the cost of 650 lb. of middlings at $ 2.25 per 
hundred. 

33. Find the cost of 4500 pads of paper at $ 37.50 per 
thousand. 

34. Find the cost of 1155 lb. of timothy seed at $ 8.35 
per hundred. 

35. Find the cost of 845 lb. of clover seed at $ 36.85 per 
hundred. 

• 36. Find the cost at $2.15 per hundred of : 
a. 940 lb. ; b. 1125 lb. ; c 650 lU 
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37. Find the coat at $ 27.50 per thousand of : 

a. 4500 ft. of lumber; b. 3750 ft. ; c. 8475 ft 

38. Find the cost at $ 8.25 per hundred of : 

a. 275 lb. of timothy seed ; 6. 169 lb. ; c. 735 lb. 

39. Find the cost at $37.50 per hxmdred of : 

a. 624 lb. of clover seed ; b. 369 lb. ; c. 472 lb. 

40. Find the value at $ 19.86 per hundred of : 

a. 12,400 lb. of pork ; b. of 8250 lb. ; c. of 7785 lb. 

70. Changing a Common Fraction to a Decimal Fraction. 

Example 1. — Change -^ to decimal form. 

Solution. --1. AV = 57 - 125 = .456. .456 

125157.000 

600 

700 

6 25 

750 
750 



In some cases, there is not an exact decimal equivalent 
for a given common fraction. In such cases, a decimal is 
often derived which represents the given fraction for a 
certain number of decimal places. 

Example 2. — Express -^^ as a decimal fraction correct 

to three decimal places. 

.583 

Solution. — 12|7.000 

60 
100 
96 ^ = .688+ 

40 
36 
4 

Sometimes the result is writt^in .583^ or .583|; but this is 
seldom a useful form of the result. 
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A more common practice is to increase the last figure of the 
decimal b j 1 if the remainder is equal to or more than one half 
the divisor. 

Thus, .7255 may be written .726, 
and .725 J may be written .725. 

EXERCISE 52 

Change the following fractions to decimals, giving the 
first three decimal places : 



1. 


f 


5. 


^• 


9- H- 


la 


If. 17. 


2T* 


2. 


hp 


6. 


i- 


10. ^. 


14. 


A- w. 


-82- 


3. 


A. 


7. 


^• 


11. f 


15. 


H- 19- 


«• 


4. 


i'.c53 


a 


A- 


12. If. 

• 


i& 


V- ao. 


ff- 


21. 


W- 






26. ^. 




»• fii- 




22. 


*¥• 






^- ^• 




32. If. 




23. 


Tffoff 






2a i-ft*. 




33. 4^. 




24. 


w- 






»• liW- 




3*- mh- 




25. 


tW- 






«>• ^• 




OK 2 4 5 7 5 





36. Change f to decimal form by use of '< aliquot parts " 
of 100. 

Solution.- - = ? of i52 = '^ = .371 = .375, 
b 8 100 100 

Similarly express in decimal form : 

37. J.,^^ 41. \.;?^'^ 45. f. 49. f 53. |. 

3a i. i^ 42. f.,^j) 46. tV- «>• A- «*• f ,:^ 

39. i.j3i43. f 47. 3?^. 51. -jV- ««• iV- ^'^ ^ 

40. |.v(^ 3 44. i. 4a f 52. ^. 56. ^^. 



104 NEW HIGH SCHOOL ARITHMETIC 

Miscellaneous Examples 

EXERCISE 63 

1. Find the weight of a cubic inch of material if a cubic 
foot weighs the amount indicated below, by dividing by 
1728, to three decimal places : . 

a. cast iron, 450 lb. per cubic foot. 

b. steel, 489 lb. per cubic foot 

c. lead, 711 lb. per cubic foot. 

2. The number of cubic inches in a steel shaft 2 in. in 
diameter and 12 ft. long is 

.7854 X 12 X 12 X 2 X 2. 

Determine the number of cubic inches, and then from 
the restdt of part (b) of Example 1, find the weight of the 
shaft. 

3. a. Find the total of the following grains sold to a 
mill by a farmer : 

1468 bu. of oats at 73^ per bvishel. 

545 bu. of wheat at $2.13 per bushel. 

b. The farmer bought : 

850 lb. of bran at $ 1.75 per hundred pounds. 

225 lb. of oil meal at $ 3.15 per hundred. 

475 lb» of middliogs at $ 2.10 per hundred. 

How much did the mill man still owe the farmer ? 

4. In 1914, 580,058 teachers were employed in the 
schools of the United States. Their salaries amounted to 
$ 323,610,915. What was the average salary ? 

5. In 1916, there were in the United States about 
21,166/X)0 horses, valued at S 101.60 each on the average. 
What was the total value of the horses ? 

6. In 1915, there were in the country on the Indian 
Beservations of the United States 324,878 Indians. The 
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renervations embraced 33^24,261 acres of ground. What 
was the average acreage for each Indiaa? 

7. In 1913, the year before the Great War, 688 vessels 
were built in Great Britain with a total tonnage of 
1,932,163; in Germany, 162 vessels with a tonnage of 
465,226 ; in the United States, 182 vessels with a tonnage 
of 228,232. Arrange these data in a table. Determine the 
average tonnage per vessel for each country, carrying out 
the division to only the first decimal place. 

& a. A gallon contains 231 cubic inches ; a cubic foot, 
1728 cubic inches. How many gallons of water can be 
held in a vessel having a capacity of 1 cubic foot ? 

b. A cubic foot of water weighs about 62.6 pounds. 
Wliat is the weight of a gallon of water, correct to two 
decimal places? 

9. The specific gravity of a substance is the weight of 
any " volume " of that substance divided by the weight of 
an equal volume of water. 

Weigh a quantity of milk in a vessel, — say a full quart 
measure of milk. Then in the same vessel weigh the same 
amount of water. Find the specific gravity of milk by 
dividing the weight of the milk by the weight of the 
water. 

10. Determine in the same manner the specific gravity 
of some sand. 



Find the total cost of : 
78 lb. of goods at $ .12^ per pound. 
54 lb. of goods at $ .40 per pound. "^ 
112 lb. of goods at $ .37^ per pound. 
27 lb. of goods at $ .83^ per pound. 

12. The following computations become necessary in a 
certain textbook which treats of the effects, both upon the 
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cannon itself and upon a projectile placed in its chamber, 
of burning in the cannon a certain amount of powder. 

Find the result of : 

a. 1400.4 H- 3.280869 to two decimal places. 

, 2116.3 X 12.3909 . ., _^ . . , , ^ 

b. — to three decimal places. 

c. 1 + ,^^^,, ' ^ ,^^ , to three decimal places. 

.16892 X 1400.4 ^ 

, 5 X 86.878 X 333 .^ ., , . , , 
€^ — Tv^ — ^. ,^^„ to three decimal places. 
144 X 64.6967 ^ 

€. ^^^ ^ ^^^^ - 14.697 to three decimal places. 
2 X 3 X 144 

. 19.6x2116.3. A ' ^ ^ 

/. — — to one decimal place. 

g. I (60 - 32)+ 273 to two decimal places. 

^ .imm^ly^ 180 X 1694 x 1694 ^ ^^^^ ^^^.^ 

70 X 61.08 * ^ 

13. To find the number of threads per inch on a standard 
machine screw, divide 6.5 by the diameter of the screw 
plus .02. 

Thus, if the diameter is .0828", the number of threads is 

6.5 
.0828 + .02 ' 

a. Find the result in this case. 

&. Find the result also if the diameter is .1210". 

14. The length of a belt running around a 14'^ pulley and 
a 20" pulley placed 12 ft. apart is found by solving the 
following indicated computation : 

3.1416 (10 + 7) + (2 X 144) + (^^^7/) ' . 

144 

Find the result. 



DECIMAL FRACTIONS 107 

15. The horsepower developed by a certain steam engine 
is found by completing the following indicated computation : 

40 X 4 X 63.62 x 120 
3x33000 

Find the result correct to one decimal place. 

16. The number of pounds of pull necessary to raise 120 
pounds of weight a distance of 30 inches by means of a 
certain combination of pulleys is found by completing the 
following indicated computation : 

120 X (4.5 - 3)^ 

2 X 4.5 
Find the result. 

17. The annual statement of a certain life insurance 
company for the year 1917 was summarized in the following 
form: 

Ledger Assets Jan. 1, 1917 94,879,871.50 

Income During 1917 

Premium Income 91»564,539.38 

Interest and Other Income . . . 318,477.79 ? 

Total of Assets and Income . ? 

Dishursementa 

Paid Policy Holders « 332,812.45 

All Other Disbursements . . . 678,339.75 ? 

Balance ? 

Ledger Assets Jan, i, 1918 

Real Estate 9 222,766.84 

Mortgage Loans 4,353,177.40 

PoUcy Loans 723/224.20 

Bonds ^17,239.12 

Cash in Banks 108,276.16 

Agents' Balances, Notes . . . 127,052.75 ? 

Eind the totals where indicated by the question marks, 
and also the balance where indicated. 



IV. DENOBQNATE NUMBERS 

71. Review the tables of measures, if necessarji given at 
the back of the book. IJiiits of Measuxe, bj which oarre- 
sponding quantities are measured, are given in these tables. 
The Measure of a concrete quantity is a number of units 
of measure of the same kind. 

Thus, a line may be eight feet in length, — the measure being 
eight and the unit one foot. Again, a lot may contain 2345 square 
feet, — the measure being 2345 and the unit one square foot. 

72. Expressions like 8 ft., 2345 sq. ft., 3 gal. + 1 qt, etc. 
are called Denominate Numbers. 

73. Expressing Denominate Numbers in Terms of Smaller 
Units. 

Example 1. — Express 3 A. 50 sq. rd. in terms of square 
rods. 

Solution. — 1. 8 A. = 3 X 160 sq. id. = 480 sq. rd. 

2. .'.3 A. 50 sq. rd. = 480 sq. rd. + 50 sq. rd. = 530 sq. rd. 

Example 2. — Express ^ T. in pounds. 

Solution. — ,^ T. = ^-V X 2000 lb. = 320 lb. 

Example 3. — Express | rd. in terms of smaller units. 
Solution. — 1. f rd. = 5 X 5J yd. 

= 4 X V- yd. = V ycl. = 4 J yd. 

2. 4 yd. = 4 X 3 ft. = 2f ft 

3. J ft. = J X 12 in. = 8 in. 

4. .-. 4 rd. = 4 yd. 2 ft, 8 in. 

108 
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EXERCISE 64 

Beduce: 

1. 5 mi. to rods ; to feet. 

2. 12 gal. to quarts ; to pints. 

3. 15 sq. yd. to square feet ; to square inches. 

4. 1 wk. to hours ; to minutes. 

5. 3 T. to hundredweight ; to pounds. 

6. 8 bu. to quarts ; to pints. 

7. 15** to minutes ; to seconds. 

a 3 cu. yd. to cubic feet; to cubic inches. 

9. 4 sq. rd. to square yards ; to square feet. 

10. 24 rd. to yards ; to feet. 

U. ^ cu. yd. to cubic feet ; to cubic inches. 

12. I mi. to rods ; to feet. 

13. 35 rd. to yards ; to feet. 

14. |^° to minutes ; to seconds. 

15. \^ bu. to pecks ; to quarts ; to pints. 

16. ^ A. to square rods ; to square feet. 

17. f T. to hundredweight ; to pounds. 

18. 9.6 bu. to pecks ; to pints. 

19. .56 wk. to hours ; to minutes. 
2a 8.6 sq. rd. to square feet. 

21. 3.6 gal. to quarts ; to pints. 

' 22. 12 gal. 3 qt. to pints. 

23. 1 T. 15 cwt. 81 lb. to pounds. 

24. 3 A. 5 sq. rd. to square yards. 

25. 365 da. 5 hr. to hours. 

26. 2 mi. 253 rd. to feet. 

27. 8 biL 6 pk. to quarts. 
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28. 3 yd. 2 ft. 5 in. to inches. 

29. 4 gal. 3^ qt. to pints. 

30. 5 sq. yd. 7 sq. ft to square feet 

31. 15 cu. yd. 8 cu. ft to cubic feet. 

Express the following in terms of smaller units as in 
Example 3, page 108. 

32. J gal. 35 II rd. 38. ^ rd. 41. |yr. 

33. If bu. 36. 2.8125 lb. 39. .626 bu. 42. J mL 

34. 2.51 hr. 37. .75 wk. 40. | T. 43. J rd. 

74. Expressing; I>enominate Numbers in Terms of Larger 
Units. 

Example 1. — Express 5870 ft. in rods. 

Solution, — 1. Since 16 J ft. = 1 rd., 

2. 5870 ft = 5870 - 16i 

3. = 5870 X A 

4. = 355}i rd. 

5. = 355.7^ rd. 

The approximate decimal form of the result is probably 
the most useful form. 

Example 2. — Express 1523 ft. in terms of larger units 
with integral multipliers. 

Solution. — 1. Since 3 f t = 1 yd., 
1523 ft = 1523 - 3 = 507 yd. 2 ft 

2. Since 5) yd. = 1 rd. 

507 yd. = 507 + SJ 

= 92 rd. 1 yd. 

3. .-. 1523 ft = 92 rd. 1 yd. 2 ft 

Note. — This process has long been called Reduction Ascending, 



1^ 


= 607tyd. 
= 507 yd. 2 ft 


507 


^5i 

= 507 X > 

=y92rd. 1yd. 
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EXERCISE 66 

Express in common and also in decimal fractional form : 

1. 3 pk. as part of a bushel. 

2. 7 pt. as part of a gallon. ^ 

3. 36 min. as part of an hour. " " 

4. 250 rd. as part of a mile. 

5. 90 sq. in. as part of a square, foot >^ 

6. 15 cu. ft. as part of a cubic yard. 

7. 100 sq. rd. as part of an acre. 
a 1000 yd. as part of a mile. 

9. 30y000 sq. ft. as part of an acre. 

10. 20 in. as part of a yard. >^ 

11. 3500 ft. as part of a mile. 

12. 1350 lb. as part of a ton. 

13. 75 rd. as part of a mile. 

14. 250 da. as part of a year. 

15. 30 wk. as part of a year. t:f^ 

16. 14 in. as part of a yard. ^ 

17. 175 rd. as part of a mile. 

la 120 sq. rd. as part of an acre. 

19. 30 in. as part of a yard. ^ 

20. 1400 lb. as part of a ton. ^ 

Express in fractional form and also in decimal form cor- 
rect to two decimal places as in Example 1. 

21. 1259 rd. as miles. 

22. 7843 lb. as tons. 

23. 15,786 ft as miles. 

24. 278 qt as gallons. 

25. 73,840 sq. ft. as acres. 

26. 10,000 ft as miles. 
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27. 3500 yd. as miles. 

28. 23/4£0 lb. of wheat sus bashelft of whaat 

(See Tables of Meacnures for Oib niuaber of pounds in a busheL) 

29. 31^75 lb. of oats as bushels of oats. 

30. 16,870 lb. barley as bushels of barley. 

31. 480 qt. as bushels. 

32. 9365 eu« ft. as cubic yards. 

33. 15,000 ft as miles. 

34. 7500 yards as miles. 

35. 10,000 doz. as gross. 

36. 6500 da. as years. 

37. 30,000 lb. as tons. 

38. 150,000 sq. ft. as acres. 

39. 15 cwt. 6 lb. as tons. 

40. 2 pk. 2 qt. as part of a bushel. 

41. 16 hr. 25 min. as hours. 

42. 2 qt. 1 pt. as part of a gallon. 

43. 8 ft. 11 in. as feet. 

44. 4 yd. 1 ft. 2| in. as part of a yard. 

45. 71 lb. 12 oz. as part of a hundredweight. 

46. 3 pk. 1 qt. as part of a bushel. 

47. 3 qt. 1 pt. as part of a gallon. 

48. 4 da. 20 hr. as part of a week. 

Express in terms of larger units as in Example 2. 

49. 975 pt. dry measure. 56. 3758 lb. 

50. 2357 oz. avoirdupois. 57. 5432 yd. 

51. 2609 pt. liquid measure. 5a 2654 ft. 

52. 45,432 in. 09. 5000 yd. 

53. 113,292 sq. ft. 60. 8600 ft. 

54. 80,000 seconds of time. 61. 27,0001b. 

55. 98,582 sq. ft. 62. 15,000 yd. 
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75. Addins^ and Subtracting; Denominate Numben. 

Example 1.— Add 17 lb. 10 oz., 12 lb. 9 oz., and 8 lb. 
7oz. 

Solution. — 1. 17 lb. + 1 oz. 

12 lb. + 9 oz. 

8 lb. -f 7 oz. 

37 lb. + 26 oz. 

2. But 26 oz. = 1 lb. + 10 oz. 

3. .-. 37 lb. + 26 oz. = 38 lb. + 10 oz. 

Example 2. — Subtract 3 mi. 201 rd. from 6 mi. 76 rd. 

Solution.^1. 6mL+ 76 rd. = 5 mL + 396 rd. 

3 mi. 4- 201 rd . = 3 mi + 201 rd. 

2 mi. + 105 rd. 

In this solution, 1 mL of the 6 mi is changed to 320 rd. and 
added to the 76 rd., making 396 rd. 

EXERCISE 66 
Find the sum of : 

1. 12 gal. 3 qt. 1 pt., 7 gal. 1 qt., and 24 gal. 2 qt 1 pt. 

2. 4 cwt 67 lb., 11 cwt. 49 lb., and 2 cwt 83 lb. 

3. 34 bu. 3 pk. 7 qt., 46 bu. 1 pk. 5 qt. 1 pt., 55 bn. 
2 pk. 6 qt, and 27 bu. 3 pk. 1 pt. 

4. 71 da. 22 hr. 18 min., 36 da. 16 hr. 48 min., 60 da. 

11 hr. 32 min., and 49 da. 9 hr. 23 min. 

5. 45** 38' 40", 123° 17' 33", 78° 44' o5'\ and 65° 46' 12". 

6. 7 mi. 163 rd., 2 mi. 313 rd. 5 yd., 9 mi. 36 rd. 4 yd., 
6 mi 3 yd., and 244 rd. 2 yd. 

7. 13 T. 11 cwt., 8 T. 12 cwt. 64 lb., 5 T. 8 cwt. 74 lb., 

12 T. 36 lb., and 14 cwt. 63 lb. 

a 165 cu. ft. 828 cu. in., 23 cu. ft 562 on. in., and 37 
CO. ft 983 cu. in. 

9. 3 sq. mi. 288 A., 543 A. 19 sq. rd., 74 A. 53 sq. rd., 
and 610 A. 149 sq. rd. 
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10. 12 mi. 98 rd. 5 yd., 8 mi. 212 rd. 4 yd., 156 rd. 5 yd., 
18 mi. 313 rd. 4 yd., 36 mi. 286 rd., and 3 mi. 125 rd. 6 yd. 

Subtract : 

11. 2 bu. 3 pk. 7 qt. from 13 bu. 2 pk. 5 qt. 

12. 49° 52' 41" from 87*» 39' 25". 

13. 16° 37' from 97° 42' 15". 

14. 38 gal. 3 qt. 1 pt. from 48 gal. 3 qt. 

15. 42 lb. 7 oz. from 52 lb. 3 oz. 

16. 6 cu. yd. 26 cu. ft. 752 cu. in. from 18 cu. yd. 9 cu. ft 

17. 7 mi. 16 rd. from 15 mi. 38 rd. 
la 14 T. 16 cwt. from 23 T. 11 cwt. 
19. 9 A. 147 sq. rd. from 15 A. 

ao. 1 da. 20 hr. from 5 da. 15 hr. 48 min. 

21. 4 A. 152 sq. rd. from 78 A. 153 sq. rd. 

22. The sides of a field are 8 rd. 1 yd. 2 ft., 9 rd. 1 yd. 
2 ft., 12 rd. 1 yd., and 10 rd. 1 yd. 1 ft. What is the length 
of a fence around it ? 

23. To trim a girl's garment there are needed 2 pieces of 
lace 13 inches long, one piece 1\ yd. long, and one piece 3f 
yd. long. How much lace is required for the garment ? 

24. A man agreed to build 115 rd. of fence. On the first 
day, he built 27 rd. 3 yd. ; and the second, 32 rd. 5 yd. ; 
and on the third day, 26 rd. 1 yd. How much remained 
to be built? 

25. From a barrel containing 50 gal. of lubricating oil, a 
dealer sold the following quantities : 5 gal. 3 qt., 3 gal., 
1 qt., 5 pt., 5 gal., 2^ gal., 7 qt., 2 gal. 1 pt., 3 gal. 2 qt.. 
3pt. 

How much should be left in the barrel ? 
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76. finding; the Time between Two Dates. 

Example 1. — Find the exact number of days from the 
13th of June to the 10th of October of the same year. 

Solution, — 1. There remain in June 17 da. 

There are in July 31 da. 

There are in August 31 da. 

There are in September 30 da. 

There are in October 10 da. 
2. .*. the total number of days = 119 da. 

XoTE. — The first of the given datea is not included, but the 
last is included. 

Example 2. — Express in years, months, and days the 
time between Apr. 12, 1915 and Nov. 20, 1918. 

Solution, — 1. From Apr. 12, 1915 to Apr. 12, 1918 is 3 yr. 

2. From Apr. 12 to Nov. 12, 1918 is 7 mo. 

3. From Nov. 12 to Nov. 20, 1918 is 8 da. 

4. .'. the total time is 3 yr. 7 mo. 8 da. 

This method of solution is useful when the exact time in years, 
months, and days is wanted. 

Note. — When reckoning from the last day of a month having 
31 days, the number of months from then until the last day of 
the month preceding the final date is taken as the number of 
months, and then the number of days is counted. 
Thus, the time from Mar. 31 to Oct 17 is found as follows : 

From Mar. 31 to Sept 30 is 6 months. 

From Sept. 30 to Oct. 17 is 17 days. 

Hence, the whole time is 6 months and 17 days. 

Example 3. — How long is it from Feb. 13, 1916 to 
May 6, 1918? 

Ye. Mo. Da. Te. Mo. Da. 
Solution. — May 6, 1918 = 1918 5 6 = 1918 4 36 
Feb. 13, 1915 = 1915 2 13 = 1915 2 13 

3 2 23 
Since 13 da. cannot be subtracted from 6 da., 1 mo. of the 

5 mo. in the minuend is changed to 30 days and added to the 

6 da., making 36 da. 
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« 67 
Find the exact number of days from : 

1. March 23, 1918 to Dec. 11, 1918. 

2. April 12, 1918 to Jan. 18, 1919. 

3. Sept. 4, 1918 to Dec. 29, 1918. 

4. July 7, 1918 to May 25, 1919. 

5. Nov. 22, 1919 to Aug. 8, 1920. 
a Jan. 17, 1919 to Sept 26, 1919. 

7. Feb. 3, 1919 to Oct. 16, 1919. 

8. Sept. 22, 1918 to March 12, 1919. 

9. May 3, 1920 to Nov. 24, 1920. 

10. April 26, 1918 to Feb. 19, 1919. 

Find, as in Example 2, p. 115, the time in years, months, 
and days from : 

11. March 13, 1915 to Jan. 28, 1920. 

12. Feb. 17, 1914 to June 8, 1919. 

13. AprU 26, 1918 to March 23, 1920. 

14. Aug. 21, 1917 to May 16, 1921. 

15. Dec. 13, 1917 to Dec. 4, 1919. 

16. Oct. 28, 1916 to March 18, 1922. 

17. Jan. 12, 1912 to April 4, 1918. 

18. Feb. 17, 1909 to June 6, 1919. 

19. Nov. 6, 1914 to Feb. 15, 1918. 

20. Oct. 23, 1916 to May 1, 1919. 

21-30. Find, as in Example 3, p. 115, the time between 
the dates given in Examples 11 to 20, and compare your 
results with those found in Examples 11 to 20l 
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77. Multiplying Denomiiuite Nttmben. 

Example, — Multiply 2 mi. 135 rd. 5 yd. by 4. 
Solution. — 1. 2 mi 135 rd. 6 yd. 



8 mL 540 rd. 20 yd. 

2. But 20 yd. = 3 rd. + 3J yd. 

.'. the distance = 8 mi 543 rd. SJ yd. 

3. 543 rd. s= 1 mi. 223 rd. 

.*. the distance = 9 mi. 223 rd. 3^ yd. 

EXERCISE 68 

Multiply : 

1. 13 ba. 3 pk. by 3. a 15 gal. 3 qt. 1 pt. by 6. 

2. 8 ft. 7 in. by 5. 9. 18 mi. 275 rd. 5 yd. by 4. 

3. 4 gal. 3 qt. by 3. 10. 5 da. 19 hr. 37 min. by 10. 

4. 7 sq. ft. 32 sq. in. by 8. 11. 16 T. 8 cwt. 85 lb. by 5. 

5. 5 rd. 4 yd. by 4. 12. 37 cu. ft. 560 cu. in. by 11. 

6. 7 bu. 3 pk. 5 qt. by 2. 13. 12 lb. 7 oz. by 26. 

7. 26^ 38' by 3. 14. 16 rd. 1 yd. 2 ft. by 9. 

15. 5 A. 87 sq. rd. by 10. 

16. How many feet of wood are required for 26 pieces 
each 3' 4" in length ? 

17. How many feet of iron rod are needed to make 185 
marking stakes, each V 8" in length ? 

la Find the value of 35 A. 68 sq. rd. of land at $ 225 
per acre. 

19. What is the value of 18^240 square feet of land at 
$ 760 per acre ? 

ao. How much concrete is required to make 160 concrete 
titepping stcmes each containing 876 cu. in. of concrete ? 

2L How many yards of carpet must be bought to give 5 
.strips, each 4 yd. 2 ft. 8 in. in length ? 
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78. Diyiding: Denominate Numbers by an Integer or a 
Fraction. 

Example, — Divide 47 A. + 51 sq. rd. by 3. 

Solution. — 1. 47 A. -*- 3 = 15 A. + remainder of 2 A., or 320 
sq. rd. 

2. 320 sq. rd. + 51 sq. rd. = 371 sq. rd. 

371 sq. rd. -!- 3 = 123} sq. rd. 

3. .-. (47 A. + 51 sq. rd.) ^ 3 = 15 A. + 123} sq. rd 

EXERCISE 69 
Divide : 

1. 36 bu. by 3. 6. 41 lb. 4 oz. by 5. 

2. 53 gal. 3 qt. by 5. 7. 17 T. 5 cwt. by 3. 

a 11 ft. 10 in. by 4. a 25 sq. yd. 3 sq. ft. by 6. 

4. 22^ 30' by 4. 9. 19 rd. 2| yd. by 2. 

5. 135 A. 80 sq. rd. by 2. 10. 22 A. 152 sq. rd. by 6^ 
U. 234 T. 17 cwt. 10 lb. by 10. 

12. 35 bu. 3 pk. 5 qt. by 3. 

la 10' 9" by 3. 

14. 16 rd. 9^ yd. by 15. 

15. 3 wk. 5 da. 4 hr. by 4. 

16. Multiply 13 lb. 10 oz. by 3^. 

17. Divide 2 T. 2 cwt. by f 

la Multiply 7 mi. 210 rd. 5 yd. by 4. 

19. Multiply 12 cu. ft. 25 cu. in. by ^. 

20. Multiply 38° 58' 16" by f. 

21. A carpenter is asked to build 
four cold-frame sashes to cover the 
cold frame pictured. What will be 
the outside dimensions of each sash ? 

22. The distance between the first floor and the second 
floor of a house is 10' 6". If the stairway is to contain 17 
steps (including the landing on the second floor), how much 
rise is there in each step ? 
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79. Dividing a Denominate Number by a Denominate 
Hnmber. 

Example 1. —Divide 12 yd. 2 ft. by 1 yd. 1 ft. 9 in. 

Solution. — 1.* 12 yd. 2 ft. = 38 f t = 456 in. 

2. 1 yd. 1 ft. 9 in. = 67 in. 

3. 466 in. -s- 67 in. = 8. 

Example 2. — What part of 7 gal. 2 qt. is 3 gal. 3 qt.? 

Solution. — 1. By § 53, the part is used as the dividend and the 
whole as the divisor. 

2. 7 gaL 2 qt. = 30 qt. 

3. and 3 gaL 3 qt = 15 qt. 

« J" • « 

••. the fractional part = — ^ = — 

^ 30 qt. 2 

Hence 3 gaL 3 qt. is ^ of 7 gaL 2 qt 

EXERCISE 60 
Divide : 

1. 15 bu. by 3 pk. 

2. 54 gal. by 4 gal. 2 qt. 

3. 18 T. by 2 T. 6 cwt. 

4. 171 gal. 3 qt 1 pt. by 3 gal. 1 pt. 

5. 6 T. 10 cwt 84 lb. by 1 T. 12 cwt. 71 lb. 

6. 502 da. 21 hr. 45 min. by 4 da. 3 hr. 45 min. 

7. 10 mi. 165 rd. 21 yd. by 224 rd. 2 yd. 

What part of 

a 5 da. is 1 da. 13 hr. 30 min.? 

9. A steel rod 15 ft. long is put in an automatic machine 
to be worked up into pieces 2^ in. in length. If \ in. is 
allowed for cutting on each piece, how many pieces will be 
obtained from the rod? 

10. How many bricks each containing 64 cu. in. of mate- 
rial can be made from 50 cu. ft. of the raw material ? 
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11. About liow maaj concrete Uodkv eaeh eonteiaiDg MO 
cu. in. of concrete can be made from 1 cu. yd. of coaoete? 

12. How many pieces of tape 30" long can be cut from a 
10-yd. bolt of tape ? 

13. If an estate of 460 acres is divided equally among 6 
children, how many aeres and square rods will each child 
receive? 

14. The capacity of a tank is 31 cu. ft. 528 cu. in. How 
many barrels will it contain if the capacity of a barrel is 
2 cu. ft. 1152 cu. in. ? 

15. What is the rate of a train in feet per minute which 
is traveling 38 miles per hour ? 

16. What is the value of a carload of wheat weighing 
8 T. 17 cwt at $ 1.85 per bushel if a bushel of wheat 
weighs 60 lb.? 

17. A man burned 9 T. 13 cwt. of coal in his furnace 
between Nov. 8 and Feb. 17 inclusive. How much iid he 
bum per day ? 

la Sound travels about 1085 ft. per second. How long 
will it take the sound of a gun to reach a point 2^ miles 
away? 

19. It takes a train 9 sec. to go 528 ft. (a) How long 
will it take it to go one mile ? (h) How many miles will 
it travel in one hour ? 

20. If the moon revolves around the earth in 27 da. 7 hr. 
42 min., over what part of its orbit does it travel in 1 da.? 
Express the result decimally to two places. 

21. If a steel rail weighs 63 lb. per yard, how many tons 
of rail will be required to lay a mile of single^tradK railiead ? 

22. If a cubic foot of water weighs 62^ lb. and lead » 
11.44 times as heavy as water, how many enbic inches of 
lead are tiiere in a piece weighing 43 llx 8 os.? 
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23. If a cubic foot of water weighs 1000 oz. and iron is 
7.6 times as heavy as water, what is the weight of 405 cu. 
in. of iron? 

M. Ji a railroad company is asked to put in a switch 
track one quarter mile in length, how many 60-ft. rails are 
needed? 

25. Find the cost at $ 23.75 per ton of a load of hay 
weighing 4435 lb., if the weight of the empty wagon is 
1670 lb. 

26. A farmer delivered at the mill loadB weighing net: 
2875 lb., 2962 lb., 2885 lb., 3018 lb., 2992 lb., 3084 lb., 
3115 lb., and 2925 lb. 

Find the amount due him if oats were selling at 67 / per 
bushel. (See Tables for number of pounds in a bushel.) 

27. A millman shipped a car containing 54,912 lb. of 
wheat. What was di^e him if wheat was selling at $ 2.15 
per bushel ? 



He also shipped 25,228 lb. of rye, which was sold at 
$ 2.83 per busheL What was due him ? 

29. Find the total value of the following five loads of 
wheat at $ 2.15 per bushel : 

3175 lb. ; 3064 lb. ; 3220 lb. ; 2985 lb. ; 3043 lb. 

30. A boy bought at a mill the following order of grains 
for chicken feed : 

126 ib. of bran at $1.85 per hundredweight, .f .^ ^ 

125 lb. of middlings at $2.10 per hundredweight. * 
75 lb. of com meal at $ 3.65 per hundredweight. ^ 
25 Ibu of oil meal at $3.25 per hundredweight. . ' 

100 lb. shelled corn at $ 1.83 per bushel. • ^ . 

100 lb. oats at $ .78 per busheL 

Find the total of his bill. / p ,., 
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EXERCISE 61 

Miscellaneous Examples 

1 aviator flew from San Antonio, Texas, to Bantonl 
Illinois during the summer of 1918 at an average 
39 mi. per hour. What was the average time for 
BLpressed in seconds ? 

>w far from the earth, in miles, is an aviator who 
DOOft.? 

)w far will a projectile go in a minute, if it is 
2040 ft. per second? 

hat is the total cost at $ 12.35 per ton of the fol- 
»ads of coal : 

lb. ; 4564 lb. ; 4488 lb. ; 4675 lb. ; 4810 lb. ? 

lange 2.32 A. to square rods. 

Change 18,000 ft. to miles. 
Lpress 18,000 ft in terms of higher units. 

barrel of gasoline, containing 54^ gallons, is con- 

1 the gas machine of a country home in about 7 
a. What is the amount consumed per day? 
is the expense per day if the gasoline costs $ .43^ 

n? 

tobacco grower delivered at the warehouse three 
tobacco weighing respectively 3278 lb., 3795 lb., 

> lb. What was the value if tobacco was selling 

5 per hundredweight ? 

easure the diameter of a silver dollar. If 1,000,000 
)llar8 were placed in a line, how far would they 



was estimated that 11,590,000,000 gal. of milk 
)duced in the United States in 1915. How much 

per capita if the population was approximately 
XK)? 
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SUPPLEMEKTART TOPICS 

Whether or not the following topics should be taught, 
depends upon local conditions. 

A. Metric Measures, B. Foreign Money. 

C. Apothecaries? Weights. 

A. The Metric System of Measures 

80. The Metric System of Measm-es is employed exclu- 
sively now in many foreign countries. It is also used in 
the sciences, and in certain of the Departments of the 
United States Government. 

Many of our manufacturers must make articles for 
foreigners according to directions given in metric units. 
The system was first adopted in France in 1799. 

Measubes of Length 

81. The fundamental unit of length is the Meter. This 
was intended to be one ten-millionth of a quadrant of the 
meridian of the earth running through Paris. Compared 
with the English imits of length, one meter equals about 
39.37 inches. 

Table 

10 millimeters (mm,) = 1 centimeter (cm.) 

10 centimeters = 1 decimeter (dm,) 

10 decimeters = 1 meter (m.) 

10 meters = 1 dekameter (Dm,) 

10 dekameters = 1 hektometer (Hm.) 

10 hektometers = 1 kilometer (Km,) 

10 kilometers = 1 miriameter (Mm,) 

Equivalents 

1 meter = 39.37 in. 1 kilometer = about | mile. 

1 yard = .914 m. 1 mile - 1.6093 Km. 
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From the table it is dear that these are in a meter 10 
decimeters, 100 centimeters, and 1000 millimeters. 




U 




3 

a 



nmnn 



4 

4 



6 



e 





H 



7 

7 



nnmn 



ml 



8 
* 



nmH 







nnnm 



10 

10O 



mnnni 



The prefixes of the word " meter '^ always have the same 
meaning: 

thus, milU means one thousandth of the unit; 

centi means one huiidredtk of the nnifc ; 
deci means erne tenih of the unit; 
Deka means ten times the unit ; 
Hecta means one hundred times the «ni; 
Kilo means one thousand tnmes the unit ; 
Miria means ten thousand times the wmt, 

Measubes of Surface 

XabU 
100 square millimeters (sq. mm,y = 1 square centimeter (sg. cmJ) 



100 square centimeters 
100 square decimeters 

100 square meters, or centars 

100 square dekameters, or ars 

100 square hektometers 



= 1 square decimeter (sq. dm,) 

= 1 square meter (sq, m,) 

= 1 centor (Co.) 

= 1 square dekacnetev (9q. Dm.) 

= 1 ar (a.) 

=s 1 square hektometer (sq. Ifm,) 

= 1 hektar (Ha.) 

= 1 square kilometer (sq. Km.) 

The square meter is used in measuring ordinary surfaces ; the 
square kilometer, in measuring the areas of countries; the ar and 
hektar, in measuring land. 



Equivalents 



1 sq. CHL 

1 sq. m. 
1 sq. Km. 

1H& 



.155 sq. in. 
1.196 sq. yd. 
.3861 sq. mi. 
8.954- tK^ rd. 
2.471 A. 



1 sq. in. 
1 sq. yd 
1 sq. rd. 
1 sq. 
1 A. 



6.452 sq. cm. 
.8861 sq. m. 
.2529 a. 

.4047 Hik 
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MEAsuREg ^ Contents 

TaMe 

1000 cubic millkneters (cu. mm,^ = 1 cubic centuneter (cu. cm.) 
1000 cubic cefttun^tecB = 1 cubic 4leciB]eter (cu. dm) 

1000 cubic deeimeters = 1 cubic meter (cu. m.) 

Equivalents 
1 cu. m. = 1.308 cu. yd. 1 €u. yd. = .7645 cu. m. 

MiBASUBES OF OaPACITF 

Table 

10 milliliters {nd,) = 1 ceutiliter (cL) 

10 centiliters = 1 deciliter (dL) 

10 deciliters = 1 liter (/.) 

10 lii»c8 = 1 dekaUter (JM.) 

10 dfikaUters = 1 hektoUter (HL) 

10 bektoUters = 1 kiloUter (KL) 

Equivalents 

1 liter = 1.0567 iiq. qt. 1 liquid qi. =.M^ L 

1 liter = .9081 dry qt. 1 dry qt. = 1.101 L 

1 hektoliter = 8.S81 cu. it. 1 gallon = 5.TS5 1. 

1 bektoUter = 26.417 gal. 1 bushel = .3524 HI. 

Note. — The liter is used in measuring liquids and small fruit ; 
the hektoliter, in measuring grain, vegetables, tind liquids in 



Measures of Weight 

The poriAetpal unii of weight is the ^smm. It is the 
wdgfat of a Guim centimeter of distilied water at 29J2'* 
Fahrenheit. 
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Table 

10 miUigrams = 1 centigram {eg.) 
10 centigrams = 1 decigram (dg.) 
10 decigrams = 1 gram {g.) 

10 grams = 1 dekagram {Dg.) 

10 dekagrams = 1 hektogram {Hg,) 
10 hektograms = 1 kilognm (KgJ) 
1000 kilograms = 1 metric ton (r.) 

Equivalents 
1 kilogram = 2.2046 lb. avoirdupois 1 lb. avoirdupois = .4536 Kg. 

Note. — The gram is used in weighing letters, precious metals, 
and jewels, and in mixing medical prescriptions ; the kilogram, in 
weighing ordinary articles; the metric ton, in weighing heavy 
articles. 

EXERCISE 62 

i: By holding the edge of a ruler against the scale on 
p. 124, determine the approximate number of millimeters 
in 3 in. ; also in 1.25 in. 

2. Similarly determine the approximate English length 
equivalent to 45 mm. ; also to 93 mm. 

3. Measure the diameter of a penny in millimeters. 

4. Measure the diameter of a Hve-eent piece in milli- 
meters. 

5. Measure the length and the width of your school 
room in the metric system. 

(If your class does not possess a meter sticky the teacher 
in charge of Physics classes in your school certainly will 
have one that you can use.) 

6. (Jla8B Exercise. Represent upon the blackboard a 
square meter. Inside it, draw a square representing 
a square yard. 
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82. Reducing Denominate Numben in the Metric SystenL 

In the tables of measures of length, weight, and capac- 
ity, any unit is ten times the next smaller unit of the table. 
Hence to change any number of these units to the next 
smaller units, merely move the decimal }>oint one place to 
the right; to change to the next larger unit, move the 
decimal point one place to the left. 

Thufl, 25 m. = 250 dm. = 2600 cm. = 25000 mm. ; 
and 25 m. = 2.5 Dm. = .25 Hm. = .025 Km. 

Expressions like 2 m. 5 dm. 3 mm. are therefore unneces- 
sary in the metric system, for 

2 m. 5 dm. 3 mm. = 2000 mm. 500 mm. 3 mm. 

= 2503 mm. 

In changing units of surface or square measure, the 
decimal point must be moved two places to the right or 
left for every change to a smaller or a larger unit respect- 
ively, for in the table of surface measure, each unit is one 
hundred times the next smaller unit 

Similarly, in changing cubic units, the decimal point must 
be moved three places. 

EXERCISE 63 

Express : 

1. 4.72 m. as centimeters ; as millimeters ; as kilometers 

2. .073 Kl. as liters ; as centiliters. 

a 8.325 Kg. as- gittms ; as decigrams ; as milligrams. 

4. 73.85 Km. as meters ; as dekameters. 

5. .0548 sq. Hm. as square meters. 

6. 3 m. 6 dm. 4 cm. as centimeters ; as meters. 

7. 7 Kg. 6 Dg. 5 g. as grams. 
a 5 1. 4 dl. 6 ml. as liters. 

9. 78.56 m. as centimeters ; as hectometers. 
10. 735 eu. m. as cbbic decimeters. 
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2JL AMnMwB%^SMd^,2^ (dMiige mU of then to 

12. Add 47j6 ixL, SdiK Dm., ^ Km. 

13. Add 314 «q. m., 5.62 sq. m., «nd MS flq. Dm. 

14. SrfWraet W.7 Dg. from 2.816 Kg. 

15. Subtract 2.482 mm. from .5016 m. 

16. Subtract 60.4 dl. from 4307 HI. 

17. Multiply 6:dS m. by 2.5 and cKpress the result in 
hectometers. 

la Multiply .8259 sq. dm. by 35 and express the result 
in square meters. 

19. Multiply 47.7 mg. by .6 and express the result in 
centigrams. 

20. Divide 93.98 mL by 25.4 dl. 

21. Diride ^07^5 Kg. by 2.3 and expreBB tbo result to 
three deeimai pfaioes in gcams. 

22. Divide 4.686 Hm. by 825 m. 

23. Divide .<W027S4 cu. cm. by .644 and express the 
result in cubic millimeters. 

24. Multiply 56.82 dm. by 4.3. 

25. Divide 4.7835 Km. by 635 m. 

88. Only very simple problems involving conversion of 
nletric units to English units or vice versa are likely to 
occur. 

Example 1. — Express 15.3 Km. in miles. 

Solution, — 1. Since 1 Km. = .6214 mi. 

2. 16.8 Km. = 15.8 X .6214 mi. 

Example 2. — Express 1 ton in kilograms. 
Solution, — 1. Sfaice 1 lb. = .4589 kg. 

2. .-. 2000 ii». = dooo X ^4sw kg. = «nr.2 kg. 
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EXERCISE 64 

Express : 

1. 1 yd. in decimeters. 

2. 1 pk. in dekaliters. 

3. 1 sq. ft. in square decimeters. 

4. 1 cu. m. in cubic feet. 

5. 1 centar in square feet 

6. 1 pt. (liquid) in deciliters. 

7. 31 Hm. in rods. 

a 288 sq. ft. in square meters. 
9. 5 yd. 2 ft. in meters. 
la 20 cu. ft. in cubic meters. 

11. 2o lb. 14 oz. in kilograms. 

12. 12 bu. 3 pk. in dekaliters. 

13. 3 mi. 200 id. in kilometers* 

14. 3500 kilograms in pounds. 

15. 2750 kilometers in miles. 

16. 15 hectars in acres. 

17. 40 acres in hectan^ 

la 60 lb. (1 bo. wheat) in kilograms. 

19. 31^ gal. (1 bb).) in kilc^iters. 

20. 15 Km. in miles. 

21. A merchant bought 300 liters of wine at 83 ^ per liter 
and sold it at $5.00 per gallon. What were his profits ? 

22. A merchant bought silk at $ 1.95 pes meter and sold 
it at $3.00 per yard. How much did he gain on 100 
meters ? 

23. A mercbani wants about 500 yards o£ a certain grade 
of silk. How many meters should he order ? 

24. A wine merchant received 1000 liters of wine. How 
many quart bottles will he be able to fill ? 
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25. Foreign letters from the United States weighing 
15 g. or less may be mailed for 5 f postage. What is the 
equivalent weight in English units ? 

26. How many kiloliters of gasoline are there in a barrel 
containing 54.5 gallons ? 

27. A French grain dealer ordered through a broker 
lOyOOO kilograms of wheat. How many bushels should the 
broker purchase ? 

2a A broker must fill an order for 25,000 kilograms of 
oats. How many bushels must he order ? 

29. What is the equivalent in French units of 100,000 
gallons of gasoline ? 

30. What is the equivalent in French units of 50,000 
pounds of beef ? 

31. On Sept. 2, the English troops continued ''their 
attacks on a front of 45 Km." (From official war report) 
What is the English equivalent of this distance ? 

B. Foreign Honey 

84. English Money 

4 farthings (far.) = 1 penny (rf.) 
12 pence = 1 shilling («.) 

20 shillings = 1 pound (£) 

1 «. = ».243+ ; 1 £ = »4.8665 

French Money 
100 centimes = 1 franc (f r.) = % .193. 

German Money 
100 Hennigs = 1 Mark (M) = %^%. 

Mexican Money 
100 centavos = 1 peso = 9.4081 
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EXEBCISB 66 

1. Change 1 £ to pence. 

2. Change 100 d. to pounds. 

3. Express 75 s. in higher denominations. 

4. Change 10,000 centimes to francs. 

5. How much United States money should a soldier re- 
ceive for 75 f r. ? 

e. How many francs should a traveler receive for 9 150, 
if no charge is made for the exchange ? 

7. How much United States money will a traveler re- 
ceive in exchange for 75 £? 

8. A United States soldier bought in France articles cost- 
ing 3 f r. 50 cen. ; 2 f r. 40 cen. ; 5 f r. 85 cen. and 75 cen« 
How much did he spend ? 

9. Express f £ in shillings; in pence. 
10. Express .45£ in shillings; m pence. 
U. Express .78 fr. in centimes. 

12. Express f fr. in centimes. 

13. How much change should be received from a 5-pound 
note offered in payment of purchases amounting to3£ 17 a. 
lOA? 

14. An American tm^er going to England exchanges 
$ 1000 in United States money for English money. How 
much should he receive ? 

15. What will be the cost of 15 doz. towels at 18 «. 6d. 
per dozen ? 

16. o. The European Edition of the New York Herald in 
the summer of 1918 sold for 20 centimes per copy. How 
much is the equivalent in American money? 

b* The annual subscription rate outside of Paris was 
75 f r. per year. How much is this in American money ? 
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C. Apothecaries' Measures 

85. Apothecaries' measures, liquid and dry, are given in 
the collection of tables at the feaek of iiie book. 

Reduction, bott ascending and descending, and other 
operations with these measures are performed as with other 
measures. 

EXERCISE 66 

1. How many scruples are there in 1 pound ? 

2. Change 8 5 5 3 to drams. 

3. Change 2 lb 3^ 7 3 to drams. 

4. Change 75 gr. to drams. 

5. Change 250 gr. to ounces. 

6. Change 96 3 to ounces ; to drams. 

7. Change 1 pt. to fluid drams. 

a Change 1^ gai. to fluid ounces. 

9. Change 26/5 to fluid ounces. 
10. Change 4240 minims to pints. 
U. Expi^ss in higher units 8027 gr. 

12. Express in higher units 35,798 minims. 

13. Express in higher units 951,000 3. 

14. Add 8S 53, 10| 7 3 3 3, 63 2 3, and 6S 43 93. 

15. From 3 ft) 11 §, take 15 5 . 

16. Add 30 15/S and 10 8^. 

17. From 1 gal. take 50 12/5. 

la How many bottles of hand lotion each containing 
3/% can be filled from 3 quarts of the lotion ? 

19. From 14 O 4/S take 90 13/§. 

». How much quinine is required to fill 16 dozen S-grain 
capsules? 
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21. How much of each of the following drugs must be 
taken to make enough for 24 powders, each of which is to 
contain the following amounts : 

Extract nux vomica, 6 gr. ; caffeine citrate, 24 gr. ; sodium 
salicylate, ^3 ; sodium phosphate, 1 3 ? 



y. iHvoLirTioir aitd evolution 

86. If a number is used as a factor two or more timeS; 
the result is called a Power of the number. 

Thus, 3 X 3 or 9 is the second power of 3 ; 
and 5 X 5 X 5 or 125 is the third power of 5. 

5x5x5 is written 5'. The small number written at 
the right and a little above the 5 is called an Exponent ; 
the number 5 is called the Base. 

An integral Exponent indicates the number of times that 
the base is used as a factor. 

Thus, 2« means 2 x 2 x 2 x 2 x 2 or 32. 

87. Inyolation is the process of raising a number to a 
required integral power. 

The second power of a number is called the Square of the 
number. 

Thus, 7 squared or 7* is 49. 

The third power of a number is called the Cube of the 
number. 

Thus, 4 cubed or 4* is 4 x 4 x 4 or 64. 





le of: 


EXEB 


.CISE 67 






Find the vali 






1. 52. .::^ 


6. 


10^ 


U. 10*. '. 


16. 


112. ^ ^ 


2. 33. 


7. 


3*. 


12. 7». - 


17. 


4^.^5^ 


3. 62. V 


a 


5*. 


13. 92. 


la 


^.^^3 


4. 2^. 


9. 


65. 


14, 252. / 


19. 


2«.i' 


5. 8*. / .» 


10. 


202. 


15. 303..- ' 


20. 


^j;iV^ 



134 



INVOLUTION AND EVOLUTION 135 

ai. (i)2. dOTJTl. (1)^. 33. (3.5)2. 39. (.21)2. 

22. (1)3. 2a (^)2. 34. (4.3)2. 40. (2.03)2. 

23. (i)2. 29. 123. 35. (1.5)2. 41. (.003)2. 

24. (1)3. 30. 852. 36. (1.3)2 42. (3.12)2. 

25. (1)2. 31. (2.5)2. 37. (.25)2. 43. (20.13)2. 

26. (f)2. 32. (1.1)2. 3a (.04)2. 44. (.215)2. 

45. Memorize the square of each of the integers 1, 2, 3, 
... etc., up to 20 inclusive. 

46. Determine and memorize the cube of each of the 
integers 1, 2, 3, ... etc., up to 10 inclusive. 

88. If one number is the square of a second, then the 
second is called the Square Root of the iirst. 

Thus, since 25 = 5', then 5 is the square root of 25. 

If one number is the cube of a second, then the second is 
called the Cube Root of the first. 

Thus, since 8 = 2', then 2 is the cube root of 8. 

89. Evolution is the process of finding a required root of 
a number. 

90. The Radical Sign, V , when written over a number, 
indicates some root of the number. The particular root 
wanted is indicated by writing an Index to the left of and a 
little above the radical sign. 

VS means the cube root of 8, or 2. 

VSl means the fourth root of 81. This is 3. 

When n6 index is written, then the square root is 
indicated. 

Thus, V25 means the square root of 25, or 5. 

91. Finding Roots by Inspection. — Certain square and cube 
roots can be given at sight if pupils have done as directed 
in Examples 45 and 46 of Exercise 67. 
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EXERCISE 68 



5. Vm. 9. Vi^56. 13. V324. 

6. -v^lOOO. 10. ^/612. 14. -y/T^. 

7. V196. U. V400. 15. V^. 

n 7 ^ 

a ^125. 12. \/343. 16. -^2ia 



Solution. — -V/— = -^z; = ^> 'or - x - = — • 
'25 V25 5 5 6 25 

la Find -v^^. 

c 7 .• "/"^ v^8 2, 2^2^2 8 
Solution, — \' — = =-, for -x-x- = ----• 

^125 ^125 5 5 5 5 125 




92. Comptttlng; the actual or approximate Square Root is 
based upon the following method of squaring a number. 

To find 742. 

Notice that 74 = 70 + 4. To multiply 70 + 4 by 70 + 4, one 
may first multiply by 70 and then by 4 as below. 

70 X (70 + 4) = 702 + 70 X 4 

4 X (70 + 4) 70 X 4 -f 4« 

Hence (70 -f 4)« = 70* + 2 x 70 x 4 + 4«. 
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That is, to square a number of two fig^ires, first square the 
tensy add twice the product of the tens and the units and 
finally add the square of the units. 

Thus, 23« = 20» + 2 X 20 X 3 + 3« = 400 + 120 + 9 = 529. 

93. INTotice next that l^ = 1, 10* = 100, 100^ = 10,000 ; etc. 
From these results it is clear that 

a. The square of a number of one figure has either one <w 
two figures in it; 

5. The square of a number of two figures has either three or 
four figures in it; 

c. The square of a number of three figures has eitlier five or 
six figures in it. 

Therefore, working backward, if a power be divided into 
groups of two figures each, beginning with the units' figure, 
for each such group there will be one figure in the square 
root. The groups are called Periods. 

Thus, 6889 becomes 68 89. The square root must have in it two 
figures. It cannot have three figures by (c) above, and it must 
have more than one by (a) above. 

Similarly 45,632 becomes 4 56 32. Its square root must have in 
it three figures, a hundreds', a tens^ and a units' figure. 

If there are figures to the right of the decimal point, di- 
vide them also into periods of two figures each, starting from 
the decimal point. 

Thus, 4367.265 becomes 48 57.26 50. The last period on the 
decimal side is completed by annexing a zero to the given number. 
The square root of this number must have two fig^es to the left 
of the decimal point and two to the right of it. 

94. The Process of Computing the Square Root. 

Example 1. — Find the square root of 6889. 

Solution. — 1. 6889 divided into periods becomes 68 89. There 
are in the square root a tens' and a units' figure. 

2. The tens' figure must be 8, for 80^ = 6400 and 90« = 8100. 
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That io^ the sqaure root isitst be 80 jdna a number z leas ^miIQL 

.*. 688& miLst = 80> + 2x80xx + x2- 

= 80» + x(2 X 80 + x) 68 89 

From 6889, subtract 80* or 6400. 64 00 

Then 2 x 80 x a: + x* must be 4 89 

To find 2, form the irial divisor 2 x .80 or 160. ThJa'is con- 
tained in 489 three times with a remainder. This enggeste that 
a: = 3. 

To the trial dirisor 160 add 3, making 163. This is ihe com- 
plete divisor. 3 x 163 exactly equals 489. 

The square root then is 80 + 3 (»r 83. This can be proTed by 
squaring 83. 

This solution is arranged in the following form. 

80 + 3 







68 89 






160 


64 00 


Uence the square 


Trial divisor 2 x 80 ; 


14 89 


root is 83. 


489 ^ 160 = 8+ Add 3. 


3 






Complete divisor 


163 


489 





XoTE. — The zeros crossed out are usually omitted in the 
solution. 

Role. — To find the square root of a number : 

z. Separate the number into periods. (§ 93) 

a. Find the greatest square number in the leftmost period; 
write its square root in the root ; subtract the square itself from 
the leftmost period, and to the result annex the next period. 

3. Form the trial divisor by doubling the root already found 
and annexing zero to the result. 

4. Divide the remainder in Step 2, by the trial divisor. Annex 
the quotient to the root already found, and add the quotient to 
the trial divisor, forming the complete divisor. 

5. Multiply the complete divisor by the root figure last ob- 
tained and subtract the product from the remainder of Step 2. 

6. If other periods remain, repeat Steps 3, 4, and 5 imtU there 
is no longer a remainder, or until the desired number of decimd 
places has been obtained for the root. 
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Note. 1. — It SDmetimes happens that^ on multiplying a com- 
plete divisor, the product is greater than the remainder. In such 
cases, the figure of the root last obtained is too great, and the 
next smaller integer must be substituted for it. 

Note 2. — If the remainder, in Step 4, is less than the trial 
diTisoT, the next figure of the root is zero. Annex zero to the 
root^ and bring down the next period. Then start again with 
Step S. 



Example 2. — Find the square root of 4944.9024. 



70.32 



Solution, — The first trial divisor is 140. 
Since this is more than 44, the first remainder, 
annex zero to the root, obtaining 70. Then 
bring down the next period, 90. 

The second trial divisor is then 1400. Divid- 
ing 4400 by it, gives 3 as the next figure of the 
root. 



49 44.90 24 
49 



1400 
3 



44 90 



1403 

14060 

2 



42 09 



14062 



2 81 24 



2 8124 



Example 3. — Find the square root of 12, correct to three 

decimal places. 

3.464 



12 00 00 00 
9 



Solution, — The solution adjoining is accord- 
ing to the rule. 

The square root to three places is 3.464. 



60 
_4 
64 
680 
6 



3 0Q 



2 56 



44 00 



686 

6920 

4 



41 16 



6924 



2 84 00 



2 76 96 



704 



EXERCISE 69 
Find the square root of : 

1. 1849. V^ 3. 3136. :' *- 5. 8281. ^' ^ 7. 65,225. 

2. 3844. i.;i 4. 6476./ n a 10,609. /.^j* a 264,196. 
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9. 104,329. 13. .521284. 17. 3344.3089. 

10. 14.3641. 14. 6811.2009. la 5838.4881. 

U. 2735.29. 15. 44,606.44. 19. 224,486.44. 

12. 33.1776. 16. 24.7009. 20. .256036. 

Find the approximate square root of the following, cor* 
rect to three decimal places : 

21. 7. 25. 17.3. 29. 72.05. .33. 125.48. 

22. 23. 26. 2.85. 30. 643.27. 34. 3410.73. 

23. 35. 27. 37.2. 31. 58.908. 35. 6714.95. 

24. 47. 28. 145.63. 32. 375.625. 36. 18,956.241. 

95. Tables are employed to avoid the computation of 
Powers and of Roots of numbers. On p. 141 is a table of the 
squares, cubes, square roots, and cube roots of all numbers 
from 1 to 100 inclusive. In the column headed by the 
letter N is the number. Opposite the number, in the ap- 
propriate column is found its square, its cube, its square 
root, or its cube root. 

Thus, in the second column of numbers is found the number 
64. In the first column to the right is the square of 64, namely 
4096. In the second column to the right, is the cube of 64, 
namely 262,144. In the next column to the right, is the square 
root, namely 8. And in the last column, is the cube root of 64. 
namely 4. 

EXERCISE 70 

Determine from the table, or with the help of the table : 



1. 


39*. 


9. 


■^56, 


17. 


^71. 


25. 


</U' 


33. 


^H- 


2. 


76'. 


10. 


V70. 


18. 


V37. 


26. 


vn- 


34. 

• 


</if. 


3. 


582.'.. 


11. 


862. 


19. 


V^28. 


27. 


vh. 


35, 


vn. 


4. 


47«. 


12. 


•v/99. 


20. 


^78: 


2a 


^. 


36. 


vu- 


5. 


29». 


13. 


23«. 


21. 


my- 


29. 


VH- 


37. 


</H- 


6. 


V38. 


14. 


■\/59. 


22. 


(H)'. 


30. 


•^M. 


3a 


</ii- 


7. 


</82. 


15. 


^/Qo. 


23.^ 


' my- 


31. 


V|J. 


39. 


VH. 


a 


V91. 


16. 


46«. 


24. 


my- 


32. 


Vtf. 


40. 


^«. 
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N. 


Sqvaku 


Cliiks 


SqiTAKB 
KOOTS 


CrBii 
Hours 


N. 
51 


Squares 


CUBKS 


Sqitabb 

UoOTB 


GUBK 
UoOTB 


1 


1 


1 


1. 


1 


2.601 


132,651 


7.141 


3.708 


2 


4 


8 


1.414 


1.259 


52 


2,704 


140,608 


7.211 


3.732 


3 


9 


27 


1.732 


1.442 


53 


2,809 


148,877 


7.280 


3.766 


4 


16 


64 


2. 


1.587 


54 


2,916 


157,464 


7.348 


3.779 


5 


25 


123 


2.236 


1.709 


55 


3,025 


166,375 


7.416 


3.802 


6 


36 


216 


2.449 


1.817 


66 


3.136 


175,616 


7.483 


3.825 


7 


49 


343 


2.645 


1.912 


57 


3.249 


185,1<)3 


7.549 


3.818 


8 


CA 


612 


2.828 


2 


58 


3,3<»4 


195,112 


7.615 


3.870 


«J 


81 


729 


3. 


2.080 


59 


3,481 


2W.379 


7.681 


3.892 


10 


100 


1,000 


3.102 


2.154 


60 


3,600 


216,000 


7.745 


3.914 


11 


121 


1,331 


3.316 


2.223 


61 


3,721 


226,981 


7.810 


3.936 


12 


144 


1,728 


3.4(>4 


2.289 


62 


3,844 


2:58,328 


7.874 


3.967 


13 


161) 


2,197 


3.605 


2.351 


6^{ 


3,%'9 


260,017 


7.9J7 


3.979 


14 


196 


2,744 


3.741 


2.410 


64 


4.096 


262,144 


8. 


4. 


15 


225 


3,375 


3.872 


2.466 


65 


4,225 


274,625 


8.062 


4.020 


10 


2,'i6 


4,0()6 


4. 


2.519 


m 


4,366 


287,416 


8.124 


4.041 


17 


289 


4,913 


4.123 


2.571 


67 


4,489 


300,7(53 


8185 


4 061 


18 


324 


5.8:52 


4.242 


2620 


68 


4,624 


314,432 


8.246 


4.081 


1!) 


3I>1 


6,859 


4.358 


2.668 


69 


4,761 


328.609 


8.306 


4.101 


20 


400 


8,000 


4.472 


2.714 


70 


4,900 


343.000 


8.366 


4.121 


21 


441 


9,261 


4.582 


2.758 


71 


5,041 


3^7,911 


8.426 


4.140 


Tl 


484 


10,(>48 


4.690 


2.802 


72 


5,184 


373,248 


8.485 


4.160 


23 


5J9 


12.167 


4.795 


2.843 


73 


5,329 


389,017 


8.544 


4.179 


24 


576 


13,824 


4.898 


2884 


74 


5,476 


405,224 


8 602 


4.198 


25 


(»25 


15,625 


5. 


2.924 


75 


5,625 


421,875 


8.660 


4.217 


26 


676 


17,576 


5.099 


2.962 


76 


5,776 


438.976 


8.717 


4.235 


27 


729 


19,683 


5.1<.I6 


3 


77 


5,929 


45(5.533 


8.774 


4.254 


28 


784 


21,962 


5.291 


3.036 


78 


6,084 


474.552 


8.831 


4.272 


29 


841 


24.389 


5.385 


3.072 


79 


6,241 


493,03i) 


8.888 


4.290 


ao 


900 


27,000 


5.477 


3.107 


bO 


6,400 


512,(X)0 


8.944 


4.308 


31 


961 


29,791 


5.667 


3.141 


81 


6,561 


531,441 


9. 


4.326 


32 


1,024 


32,7($8 


5.(hjI> 


3.174 


82 


6,724 


551,368 


9.a'55 


4.344 


33 


1,089 


35,937 


5.744 


3.207 


83 


6,889 


571,787 


9.110 


4.362 


34 


1,156 


39,304 


5.8; 


3.239 


84 


7,056 


592.704 


9 1(55 


4.379 


33 


1,225 


42,875 


5.916 


3.271 


85 


7,225 


614,125 


9.219 


4.396 


36 


1,296 


46,606 


6. 


3.301 


86 


7,396 


636,056 


9.273 


4.414 


37 


l.»J9 


50,653 


6.082 


3.332 


87 


7,«)9 


&'i8,503 


9.327 


4.431 


38 


1,444 


54,872 


6.164 


3.3(51 


88 


7,744 


681,472 


9.380 


4.447 


3!) 


l,r»21 


59,319 


6.244 


3.391 


89 


7,921 


704,969 


9.433 


4464 


40 


l,(i00 


64,000 


6.324 


3.419 


90 


8,100 


729,0U0 


9.486 


4.481 


41 


1,681 


68,921 


6.403 


3.448 


91 


8,281 


753,571 


9.539 


4.497 


42 


1,764 


74,088 


6.480 


3.476 


92 


8,4(^ 


778,r,88 


9.591 


4.514 


43 


1.849 


79,507 


6.557 


3 603 


<» 


8,(>49 


801,357 


9.(M3 


4.530 


44 


1,936 


85,184 


6.f>.';3 


3 530 


94 


8,8.3(1 


830,584 


9.695 


4.546 


45 


2,025 


91,125 


6 708 


3.556 


95 


9,025 


857,375 


9.746 


4.5(52 


46 


2,116 


97,336 


6.782 


3 58-1 


96 


9,216 


881,736 


9.797 


4.578 


47 


2.209 


103,823 


6.855 


3.(i08 


97 


9,409 


912.673 


9.848 


4.514 


48 


2,304 


110,592 


6.928 


3 6:H 


98 


9,(504 


911,ll>2 


9.899 


4.610 


49 


2,401 


117,649 


7. 


3.(}59 


99 


9,801 


970.299 


9.949 


4.626 


so 


2,500 


125,000 


7.071 


3.684 


1(10 


10,000 


1,000,000 


10. 


4.641 
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SUPPLEMENTARY TOPIC 

96. Cube Roots can be obtained by a division process. 

The cube root of 1000 is 10 ; of 1,000,000 is 100 ; etc. 
Hence the cube loot of a number between 1 and 1000 is 
between 1 and 10 ; the cube root of ai number between 1000 
and 1,000,000 is between 10 and 100 ; etc. Hence, if the 
given number is divided into periods of three figures each, 
beginning with the units' figure, for each period in the 
number, there will be one figure in the cube root. If there 
are figures to the right of the decimal point, divide them 
also into periods of three figures each, starting from the 
decimal point. 

Thus, 3457.82653 becomes 3 457.826 530. 

The following example illustrates the^ method of solution. 

Example 1. — Find the cube root of 74,088. 

Solution. — L 74,088 has two periods. Hence 
there are in the root a tens' and a units' figure. 40 -4- 2 

2. 64,000 is the largest perfect cube in 74,088. 
V^ifiOO = 40. Place 40 in the root. 
.3. Subtract 64,000 from 74,088. ^^qq 



4. Trial divisor. 3 x 40^ = 3 x 1600 = 4800. ^40 
10,088 + 4800 = 2+ Place 2 in the root. 

5. Complete divisor. Add to 4800 : 



74 088 
64 000 



10088 



10 088 



(a) 3 X 40 X 2 or 240 ; and (6) 2» or 4, mak- ^^^ 
ing 5044. 

6. Multiply 5044 by 2 and subtract from 10,088. Since the 
remainder is zero, the cube root is 40 + 2 or 42. 

Note. — In practice the zeros crossed out are omitted from the 
computation. 

Rule. — To find the cube root of a number : 

X. Separate the number into periods of three figures each. 

a. Find the greatest number which is a perfect cube that is 
less than or equal to the first period ; write its cube root as 
the first figure of the cube root of the given namber; sob- 
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tract the etibe of it from the irst period, and to the remainder 
annex the next period. / 

3. Form the trial divisor by taking three times the square of 
the part of the root already found and annexing two zeros. 

4. Divide the remainder in Step 2 by the trial diriaor and 
annex the integral part to the root already found. 

5. Form the complete divisor by adding to the trial divisor 
three times the product of the new root figure by the part of 
the root already found, with one zero annexed, and also the 
square of the new root figure. 

6. Multiply the complete divisor by the new root figure and 
subtract the product from the remainder formed in Step 2. 

7. Continue in this manner until the cube root or the desired 
number of decimal places for the root has been obtained. 

NoTK 1. — Kote 1, p. 139, applies with equal force to the above 
rule. 

Note 2. — If any root figure is zero, annex two zeros to the 
trial divisor and annex the next period to the remainder. 



Example 2. Find the cube root of 8144.866728. 



»/rr 



Solution, — 1. V8 = 2, the tens' fig- 
ure of the root. 

2. 3 X 2« = 12. The trial divisor 
is 1200. Since 144 is less than 1200, 
annex to the root, and bring down 
865. 

3. 3 X 20* =1200. Annex 00, form- 
ing the new trial divisor 120000. 

4. 144866 -T- 120000 = 1+. Annex 
1 to the root. 

5. Complete divisor. Add to 
120000: (a) 3 x 200 x 1 or 600 and 
(ft) 1», making 120601. 

6. Multiply by 1 and subtract from 144865. 

7. Bring down 728. 



20.12 
8 144865 728 
8 



120000 

600 

1 

120601 
12120300 

12060 

4 

12132364 



144 865 



120 601 



24 264 728 



24 264 728 
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8. 3 X 201* = 121203. Annex 00, forming the trial divisor 
12120300. 

9. 24264728 -*- 12120300 = 2+. Annex 2 to the root. 

10. Add to 12120300: (a) 3 x 2 x 2010 or 12060, and (6) 2«or 
4, obtaining the complete divisor 12132364. 

11. Multiply the complete divisor by 2 and subtract from the 
remainder. Since the final remainder is zero, the cube root is 20.12. 

SXERCISE 71 

Find the cube root of : 

1. 29,791. 5. 681.472. 9. 46.268279. 

2. 19,683. 6. 1860.867. 10. 187.149248. 

3. 148,877. 7. 61,478.848. 11. 444,194.947. 

4. 69,319. a 617,781.627. 12. 788.889024. 



VI. PRACTICAL GEOMETRY AND APPLICATIONS 



97. Geometrical Figures are formed of points, lines, and 
sarfaces. Four kinds of lines are studied in elementary 
geometry : , 

a. Straight lines like line I 

One and only one straight line can be drawn through two 

points. 

A straight line is supposed to extend indefinitely in each 
of two directions. 

The part of a straight line between two , ^ 

points of it is called a Segment ; as seg- • • 

ment AB. 

The shortest distance between two points is measured 
along the segment between them. Segments are measured 
by units of length, as the yard, the foot, the mile, etc. 

The part of a straight line on one side of 
a point of it is called a Ray, as ray m. 

b. Broken Lines like EFOH. They 
consist of segments of straight lines. 

a Curved Lines like CD. They do not 
have any parts that are straight. 

d. Closed Lines, like those adjoining. 

Simple closed lines in a plane 
surface divide the surface into 
two parts, one inside the line 
and one outside. 



F 



m 



Q 






98. An Angle is the figure formed by 
two rays drawn from the same point; 
as Angle AOB, 

H5 
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The common point is the Vertex of the angle, and the 
two rays are the Sides of the angle. 

A common angle is the Right Angle. 

Whenever an object has a "square 
corner," two of its edges form a right 
angle. 

Two lines that form a right angle " 
are Perpendicular; as lines TS and RS, 

Angles are measured by a unit called a 
Degree, — an angular degree. An angular 
degree is one ninetieth of a right angle. 

An Acute Angle is an angle less than 
a right angle ; as angle ABC, 

An Obtuse Angle is an angle greater than 
a right angle ; as angle DEF. 

99. Two lines are Parallel if they lie in the same plane 

and do not meet, no matter how far 

they are extended. The distance be- 
tween parallel lines is always the same, ^ ^ 




EXERCISE 72 

1. Mention some objects that have a sur^oe or sur&ces 
that are practically plane surfaces. 

2. Mention one or more objects inclosed by a spherical 
surface. 

3. Mention an object that has some other curved surface. 

4. Point out in the room some parallel lines. 

5. Point out in the room some perpendicular lines. 

6. What kind of angle is formed by the hands of a 
dock at 3 o'clock ? How many degrees are there in it ? 

7. Answer questions like those in Example 6 when the 
hands point to : a. 2 o'clock ; 5. 4 o'clock ; c 5 o'dock. 
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8l How do carpenters mark a. stni%iit line between two 
points hy means of a string ? 

9. Draw a straight line. Throagh a point on it^ draw 
a perpendicular to it^ using the square eorner of a card as a 
pattern right angle. 

lOi Draw a straight line. Place a point on jour paper 
bat not on the line. Through thia point draw a perpen- 
dicular to the line, using the comer of the card as a pattern 
right angle. 

U. Draw a straight line at least two inches long. On 
this line, place two points, at least one inch apart. At 
each of these points draw a perpendicular to the line. 
What kind of lines do the two perpendiculars appear to be ? 

12. Draw two lines that are parallel. At a point of one 
of them draw a perpendicular. What kind of angles does 
this perpendicular form with the other parallel ? 

13. Can jou fold a piece of paper so as to form a straight 
line? 

14. Can you now fold the paper so that the first crease 
will be perpendicular to the second ? 

15. Following the suggestion of Example 11, can you, by 
folding a piece of paper three times, make two parallel 
creases in the paper ? 

100. A Polygon is a closed broken line lying in a plane ; 
as ABODE. AB, BC, etc., are called its Sides ; points A, 
By C, etc., are called its Verticea A 
line, as AC, joining two non-consecutive 
vertices is a Diagonal of the polygon. 

The Perimeter of the polygon is the a< 
sum of the lengths of its sides. 

Note. — Formerly it was cnstomary to 
say that a polygon is a part of a plane bounded by a broken line» 
aad then to eall that line the perimeter of tbe polygon. This 
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statement is still to be found in elementary texts although it 
does not agree with the best modem mathematical practice. 

Since a polygon is a closed line in a plane, it incloses a 
part of the plane called the interior of the polygon. 

This interior of the polygon is measured by units of sur- 
face measure. The Area of the polygon is the number of 
times that the interior of the polygon contains the unit of 
surface measure. 

Thus, if a polygon is such that its interior contains 8 sq. ft., 
then the area is 8 and the unit of measure is a square foot. 




101. Kinds of Pol3rgons. 

a. A Triangle is a polygon having three sides; as tri- 
angle ABC. 

Any side of a triangle may be con- 
sidered its Base; as BC. The perpen- 
dicular to the base from the opposite 
vertex is the Altitude to that base ; as 
AD. 

b. A Quadrilateral is a polygon having four sides. 

c. A Parallelogram is a quadrilateral whose opposite sides 
are parallel ; as ABCD. 

It is proved in geometry that the 
opposite sides of a parallelogram are 
equal. 

Any side of a parallelogram may be 
considered its Base, and the perpendicular between this side 
and the one opposite is then the Altitude ; as base AD and 
altitude -EF. « ^ 

d. A rectangle is a special kind of par- 
allelogram. Its angles are all right angles. 
Any side, as AD, may be considered its 




E 



F 




D 



Base, and then either of the adjoining sides is its Altitude. 
e. A Square is another special kind of parallelogram. It 
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is also a special kind of rectangle. Its angles are all right 
angles, and its sides are all equal. 

EXERCISE 73 

1. Draw as nearly as you can a rectangle whose base is 
4 inches and whose altitude is 2 inches. 

2. Draw as nearly as you can a large parallelogram. 
Measure its opposite sides. Are they approximately equal ? 

3. Draw a triangle, each of whose angles is an acute 
angle. 

a. Select one side as base, and to that side draw the 
altitude. (See Example 10, Exercise 72.) 

b. Similarly draw the altitudes to the second and third 
sides. 

c. What do you observe about the altitudes ? 

4. Draw a triangle which has for one of its angles a 
right angle. What sides of the triangle may conveniently 
be selected for base and altitude ? 

5. Draw a triangle which has for one of its angles an 
obtuse angle. Select one of the sides of the obtuse angle 
as the base, and to that side draw the altitude. 

6. Draw a parallelogram. Select one side as base, and 
to that side draw the altitude of the parallelogram. 

7. Represent a rectangular lot whose length is 120 ft. and 
width 30 ft. In your drawing, let 30 ft. be represented by 
1 in. (This is called drawing to the scale 1 in. = 30 ft.) 

a Represent a square field whose sides are 100 ft. long, 
letting 1 in. equal 25 ft. 

9. Draw to the scale -J^ in. = 1 ft. a rectangle represent- 
ing a kitchen 14 ft. 6 in. wide and 12 ft. 3 in. long. 

la Draw to the scale -^ in. = 1 ft. a rectangle represent- 
ing the outside foundation walls of a house 33 ft. wide and 
38 ft long, if the walls are 15 in. in thickness. 
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102. Area of a RecUngle. — In the figure at the right, let 
the sides of square U each represent 1 inck Then AB 
represents 2 inches and BC 5 inches. 
CT represents one square inch. ABCD 



n 

B 



U 



contains 2 x 5 or 10 square inches. That ' 
is, the area of ABCD is 10. 

How many and what kind of square units would there 
be in ^BCD: 

a. if AB were 3 inches and BC were 5 inches ? 

6. If AB were 6 feet and BC were 8 feet ? 

c. If AB were 7 yards and BC were 12 yards ? 

The base and altitude are measured by the same unit of 
length ; then the interior of the rectangle is measured -by 
a square whose side is this same unit of length. It is clear 
then that the number of these square units within the rec- 
tangle is the product of the number of units of length in 
the base by the number in the altitude of the rectangle. 
This fact is abbreviated commonly in the 

Rule. — The area of a rectangle is tbe product of its taae and 
altitude. 

103. If a represents the number of linear xmits in the 
altitude, and b the number in the base, and A the number 
of square units in the interior of the rectangle, the rule can 
be expressed in the form 

^ = a X 6. 

A rule expressed in this manner is called a Formula. 
This is the formula for the area of a rectangle. 

Instead of writing the cross, x , for the sign of multipli- 
cation between numbers represented by letters, the letters 
are written side by side. Thus a x 6 is written a&. There- 
fore the formula for the area of a rectangle is ^ s ab. 

Example, — Find the area of a rectangle whose base is 
15 ft and whose altitude is 9 ft. 
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SoliiHofL — 1. The formula la A = aft. 

li. Substitate 15 lor a and 9 for h. Then 

^ = 15 X 9 = 135 sq. ft. 

EXERCISE 74 

1. What is the area of a square whose side is : 

a. 9 ft.? b. 12 yd.? c 20 rd.? d. 3.75 yd.? 

2. What is the area of a rectangle whose : 

a. altitude is 16 ft. and whose base is 33 ft. ? 

b. altitude is 6} ft. and whose base is 12^ ft ? / •; ^ 

c. altitude is 4' 10" and whose base is 12' 4" ? / • / / 

_____ • 

3. What is the altitude of a rectangle whose area is 
544 sq. ft. and whose base is 10 rd. ? 

4. Determine the length of the side of a square whose 
area will be: 

■ 

a. 196 sq. yd. b. 400 sq. ft c. 625 sq. rd. 

5. Determine the approximate length of the side of a 
square whose area will be : 

a. 150 sq. ft b. 200 sq. yd. c. 1000 sq. ft 

6. What is the base of a rectangle whose area is 3^ sq. 
yd. and whose altitude is 3 ft 6 in. ? 

7. What is the number of acres in a square field whose 
side is 396 ft ? 

a What part of an acre is a lot 100 ft by 300 ft ? 

9i What part of an acre is a lot 60 ft by 120 ft ? 

10. What will be the cost of a flexo-tile floor for a hotel 
kitchen 15 ft by 35 ft. at jf .45 per square foot? 

U. What will be the cost for the canvas for the floor of 
a sleeping porch 10 ft by 18 ft at $ .75 per square yard ? 

12. What is the value at $ 185 per acre of a field 24 rd. 
wide and 35 rd. long ? 
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13. A firm builds a warehouse four stories liigh. The 
interior dimensions of the building are 50 ft. by 200 ft 
How many square feet of floor space have they provided 
for themselves ? 

14. What will be the expense for a cement sidewalk on 
the two sides of a corner lot 50 ft by 160 ft, if the walk is 
5 ft wide, at 12^ per square foot? 

15. What will be the cost of covering a bathroom floor 
7 ft. 6 in. by 9 ft 8 in. with flexo-tile at $ .45 per square foot ? 

16. What will it cost to cover the floor of a sun parlor 
10 ft 10 in. by 18 ft 4 in. with tile at $ .60 per square foot ? 

17. Approximately how many bricks 8 inches long and 
4 inches wide, will be required to lay a sidewalk 5 ft. wide 
and 275 ft long ? 

la Determine the cost at $ 13.50 per thousand of the 
bricks for paving an alley 545 ft. long and 12 ft wide 
The bricks are laid so that the exposed surface is 8 in. by 
2^ in. Assume that the contractor can buy only whole 
thousands of bricks. 

19. How many thousand paving stones 9 in. by 4 in. will 
be needed for 2 miles of road 20 ft. wide ? 

20. A contractor offers to lay an asphalt pavement at 
$3.60 per square yard. The street is 50 ft. wide. How 
much must each lot owner be assessed for each foot in the 
width of his lot ? 

21. Determine the cost of painting a house 27 ft. wide 
and 33 ft. long, having an average height of 22 ft. at $ .30 
per square yard. (No allowance to be made for windows.) 

22. Determine the cost of painting a billboard 20 ft 
wide and 10 ft. high at $ .25 per square yard. 

23. One gallon of paint is enough for two coats of paint 
for about 250 sq. ft. of surface. How many gallons of 
paint must a farmer order for a bam 30 ft. X 50 ft., averag- 
ing 23 ft. in height ? 
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104. Problems of the Plastering Contractor. — Plastering, 
both inside and outside, is figured by the square yard of . 
surface covered. The price charged includes furnishing 
and placing in position the lath upon which the plaster is 
spread, as well as the plaster work proper. Usually the 
contractors do not make any allowance for openings for 
doors or windows, as it costs as much to work around these 
openings as it woold to cover them. 

EXERCISE 75 

1. What will it cost to plaster the walls and ceiling of 

a room 14 ft. by 22 ft., 9 ft. high, at $ .40 per square yard ? // -^ ^ 

2. Find the cost of plastering the ceiling and walls of a 
town hall 30 ft. wide, 45 ft. long, and 16 ft. high at $ .45 
per square yard. C 7- ^ <^ 

3. ^ What will be the cost of the stucco finish for a garage 
18 ft. wide, 22 ft. long, and averaging 10 ft in height at 
$ J^ per square yard ? 3^ ¥• Si q 

4. What will be the cost of re-plastering the walls of a 
kitchen 12 ft wi4e, 14 ft long, and 9 feet high at $ .30 per 
square yard? ' ^' ^^ 

5. WTiat will be the contract price for the plastering of 
the walls and ceilings of a house, having the following 
rooms, at $ .45 per square yard ? 

Kitchen, 14 ft by 14 ft, 9 ft high. 
Living room, 20 ft. by 14 ft. 6 in., 9 feet high. 
Dining room, 13 ft. by 13 ft. 6 in., 9 ft. high. 
Hall, 12 ft by 14 ft 6 in., 9 ft. high. 
Pantry, 5 ft by 12 ft, 9 ft. high. 
Bedroom A, 12 ft by 12 ft., 8 ft. 6 in. high. 
Bedroom J5, 13 ft by 17 ft., 8 ft. 6 in. high. 
Bedroom C, 12 ft. 6 in. by 7 ft. 6 in., 8 ft 6 in. high. 
Bathroom A, 7 ft by 8 ft, 8 ft 6 in. high. 
Bathroom B, 6 ft by 11 ft., 8 ft. 6 in. high. 
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105. Papering. — Wall paper is approximately 18 in. wide 
and comes in single rolls of 8 yd. or double rolls of 16 yd. 
The single rolls therefore contain 4 sq. yd. of paper. 
Paper comes also in other widths, bat in each case there 
are approximately 4 sq. yd. in a single roll of domestic 
paper. When estimating the quantity of paper needed, 
allowance must be made for the waste in cutting to match 
the pattern. It is customary to cut full length strips 
where there are not openings, — in the expectation that the 
small spaces over doors and windows can be covered with 
the pieces of the rolls remaining after the long strips are 
cut. 

A rough estimate of the quantity needed is obtained by 
assuming that a single roU will cover 33 sq. ft. of surface. 
The total surface of the room^ less the openings, divided by 
33 will give the number of rolls. 

Another way is to subtract the total width of all doors 
and windows from the perimeter of the room, and divide 
the result by the width of the paper. This will give the 
number of strips needed for the walls. The number that 
can be cut from a roll depends upon t^e height of the 
ceiling. 

Example. — What will be the cost at $.60 per roll of the 
paper for the walls of a room 17 ft. by 12 ft, if the ceiling 
is 9 ft. high, and for the ceiling at $.45 per roll. The 
paper is 18 in. wide and is bought in double rolls. There 
is an 8 in. baseboard running around the room. There is 
one group of windows 9 ft. wide, another 7 ft. wide, one 
small door 3 ft. 6 in. wide and one double doorway 7 ft. 
6 in. wide. 

Solution. — 1. Each strip must be 9' — 8" long, or 8' 4" in length. 

2. .'. 5 strips can be cut from a double roll. (48' -f- 8' 4" = 5"*"). 

3. The total width of all openings is 7' + 7' 6" + 9' + 3' 6" 
or 27'. 

4. The perimeter of the room is 17' + 17' + 12' 4- 12* or 58^. 
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5. Subtracting the width of all openings leaves 31'. 

6. The number of strips needed = 31'-^ 18'' = 20| or 21 stripa 

7. Since only 5 strips can be cut from a double roll, it will 
take 4 double rolls and one single roll, — all together 9 rolls. 

8. The cost will be 9 x 9 .60 or 95.40 for the sides. 

9. On the ceiling, if the strips are run the narrow way of the 
room, the number of strips needed = 17'-f- 18"= 11} or 12 strips. 

10. Each strip must be 12' long. 4 such can be cut from a 
double rolL Hence 3 double or 6 single rolls will be needed for 
the ceiling. 

11. The cost of the paper for the ceiling will be 6 x 9*45 or 
t2.70. 

12. .-. the total cost will be $ 5.40 + • 2.70 or « 8.10. 

EXERCISE 76 

1. How many rolls of paper 18 in. wide will be required 
to paper a room 15 ft. long, 13 ft. wide, and 9 ft. high, no 
allowance being made for openings? (Buy double rolls.) 

2. How much will it cost to paper a room 14 ft. square 
and 9 ft. high, with paper 18 in. wide, at $.75 per roll? 
Allow 80 sq. ft. for doors and windows. (Include ceiling.) 

3. How much will it Cost to paper a room 15 ft. long, 
11 ft. wide, and 8 ft. 6 in. high with paper 18 in. wide, 
at $ 1.10 per roll, allowing 175 sq. ft. for doors, windows, and 
baseboards ? 

4. !Find the approximate cost of paper for the walls and 
ceiling of the living room of the plan shown in Example 8, 
p. 188, if the walls are to be covered with paper at $ .95 per 
roll and the ceiling at $.50 per roll. (Assume that the 
ceiling is 9 ft. high, and do not make any allowance for the 
baseboards.) 

5. For the dining room of the same house, paper for the 
side walls is to be purchased at $ .70 per roll and for the 
ceiling at $.45 per roll. What is the approximate cost ? 
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6. How many rolls of paper 18 in* wide will be required 
to paper a room 21 ft. long, 15^ ft. wide, and 8 ft. 9 in. 
high, allowing for two doors each 3 ft. 6 in. wide and 3 win- 
dows each 3 ft. 8 in. wide ? 

7. Find the approximate cost of papering a room 18 ft. 
long, 14 ft. 6 in. wide, and 9 ft. high with paper 18 in. wide, 
at i 1.19 per roll. Allow for two doors 3 ft. 6 in. wide, two 
windows 2 ft. 9 in. wide, and a group of windows 8 ft. wide. 

8. A room 16 ft. long, 12 ft. wide, and 9 ft. high has two 
doors each 3 ft. 8 in. wide, two windows each 3 ft. wide, and 
a window group 7 ft. wide. The doors are 7 ft. high, and 
the windows are 5 ft. 9 in. high. Estimate the number of 
rolls of 18 in. paper required for the walls by using in turn 
each of the methods suggested in § 105. 

106. Carpeting Rooms is less common than formerly since 
most people prefer to purchase rugs. 

Carpeting comes usually 27 in. wide. If there is a dis- 
tinct pattern in the carpet, then there is a certain amount 
of waste in cutting to match the pattern. 

Example, — If a room is 15 ft. 4 in. long and 11 ft. 9 in. 
wide, how much will the carpet? cost to cover it, if tlie 
carpeting is 27 in. wide and costs $ .63 per yard ? Assume 
that there is a waste of 11 in. on each strip except the first 
in matching the pattern. 

Solution. — 1. The natural way to run the strips is lengthwise 
of the room. There will be needed as many strips as 27 in. is con- 
tained times in 11 ft. 9 in. or in 141 in. 

.'. 6 strips are needed, as 141 -i- 27 = 5+. 

2. The first strip must be 15 ft. 4 in. long. 

Each of the others must be 1 1 inches longer, namely 16 ft. 3 in. 
There are 5 such strips, 

3. .'. there is required 15 ft. 4 in. -f 5 x (16 ft. 3 in.) or all 

together 96 ft. 7 in. 

4. But 96 ft. 7 in. = 32 5V yd. 

5. .-. the cost will be 32^^ x ^.63 or 120.28. 
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EXERCISE 77 

1. Determine the cost of carpeting the same room as in 
the preceding example, running the strips crosswise of the 
room. 

2. How many yards of carpeting 27 in. wide are needed 
for a floor 18 ft. long and 14 ft. wide, assuming that there is 
not any waste in cutting? (Run carpet lengthwise.) 

Moke a scale drawing of the room and the strips of carpet, 
using the scale J" = 1 ft. 

3. How many yards of carpet 27 in. wide are needed for 
a floor 20 ft. 10 in. long and 16 ft. 4 in. wide, assuming no 
waste in- cutting? 

4. Straw matting comes one yard wide. What will it 
cost to cover a floor 14 ft. 3 in. wide and 15 ft. 6 in. long 
with matting costing $ .86 per yard ? 

5. Find the cost of carpeting a room 16 ft. 9 in. long 
and 12 ft. 2 in. wide with 27 in. carpet at $ 1.75 per yard. 
Assilme a waste of 10 in. on each strip except the first. 

6. How many yards of carpet 27 in. wide will be re- 
quired for a floor 16 ft. 9 in. long and 13 ft. 4 in. wide if 
there is a waste of 4^ in.* on each strip except the first? 

7. Which way should the strips be run to carpet most 
economically a floor 18 ft. 3 in. by 15 ft. 6 in. with 27 in. 
carpet, assuming no waste in cutting? 

8. Linoleum comes in strips 6 ft. wide or 12 ft. wide. 
It is sold by the square yard. How many square yards of 
linoleum are required for a floor 18 ft. long and 14 ft. 3 in. 
wide, assuming that the floor is covered in the more eco- 
nomical manner? 

9. A bathroom floor is 7 ft. wide and 11 ft. long. 
Which width of linoleum will cover it most satisfactorily ? 
How much should be purchased and what will be the cost 
at $ 1.85 per square yard? 
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10. Determine the cost of a single color chenille rng, 9 ft 
by 12 ft. in size, at $ 11.50 per square yard. (Approxi- 
mate 1918 price.) 

U. Determine the cost of a single tone rug 14 ft. 8 in. 
wide and 21 ft. 6 in. long at $ 12.25 per square yard. 

12. The adjoining figure is the plan of a kitchen. ^ is a 
built-in cupboard 7' x 2'. C is a stationary radiator extend- 
ing 18" from the wall. J5 is a gas 
stove, on legs but not easily moved ; 
it extends 30 in. from the wall. 
D is the sink, open below, without 
legs, extending 2' from the wall. 

The owner decides to purchase 
a piece of linoleum to cover that 
part of the floor that is actually 
used. What size piece of linoleum would you order, and 
what would be the cost at $ 1.75 per square yard ? 

107. Area of a Parallelogram. — In Fig. 1 below is a 
parallelogram whose base is b units in length and whose 
altitude is a units. Notice that the parallelogram is divided 
into parts I and II by the altitude UK. 
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If such a figure were cut from paper, and then cut on the 
line HKy the part marked I could be placed at the right of 
II as shown in Fig. 2, thus forming a rectangular piece of 
paper. The rectangle and the parallelogram inclose the 
same amount of surface. In both the altitudes are a units 
in length and the bases are b units. 

The ar**«» '^^ ^'^'^ rectangle is ab square units. 
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Hence the area of the parallelogram is db square units. 
Therefore, in abbreviated form (see § 102), 

Role. — The area of a pasaUelogiam equals the product of 
its base and altitude. 

The formula for the area of a parallelogram is 

A = ah. 



EXERCISE 78 

1. What is the area of a parallelogram whose : 

a. altitude is 10 ft. and whose base is 13 ft ? 

h. altitude is 12-^ ft. and whose base is 6:^- ft. ? 

c. altitude is 5 ft. 4 in. and whose base is 7 ft. 6 in. ? 

dL altitude 2.3 ft. and base 6.75 ft.? 

6. base is 15 rd. and whose altitude is 6 yd. ? 

106. Area of a Triangle. — In Fig. 1 below, the altitude 
AD of the triangle is a units in length and the base is h 
units. 

A b 



= Viof 





If two such triangular pieces were cut from paper and 
placed together as shown in Fig. 2, the resulting figure 
would have the form of a parallelogram. The base of the 
parallelogram would be h units in length and the altitude 
a units. Hence the area of the parallelogram would be 
ab square units. Therefore the area of the triangle must 
be \ ab square units. 

Rule. — The area of a triangle is one half the product of it« 

tMise and altitude. 

The formula is ^ = ^ ab. 
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EXERCISE 79 

1. In the figure above, suppose that the altitude of the 
triangle is 4 in. and the base is 10 in. in length. How many 
square units would there be in the parallelogram ? There- 
fore, how many must there be in the triangle ? 

2. Answer questions like those in Example 1 when the 
altitude of the triangle is 8 in. and the base is 12 in. 

3. Similarly, if the altitude is 10 in. and the base is 15 in. 

4. What is the area of a triangle whose : 

a. base is 12 ft. and whose altitude is 8 ft. ? 

b. base is 6 yd. and whose altitude is 12 ft. ? 

c. base is S\ ft. and whose altitude is 2^ ft. ? 

d. base is 3.5 ft. and whose altitude is 4.7 ft. ? 

e. base is 12 yd. 1 ft. and whose altitude is 6 yd. 2 f t ? 

5. What is the base of a triangle whose area is 28 sq. ft. 
and whose altitude is 7 ft ? 

6. Determine the altitude of a triangle whose area is 
30 sq. ft. and whose base is 6 ft. 



E 



109. A Trapezoid is a quadrilateral having two sides that 
are parallel, as trapezoid ABCD, 

The parallel sides BC and AD are 
the bases and the perpendicular EF 
between them is the altitude. 

In Fig. 1 below, suppose that alti- -^ ^' ^ 

tude AE is a units in length, base AD b units, and base BC 
c units. Let G be the middle point of DC. If such a figure 

A b D A 






Fio. 2. 



were cut from paper, the part I could be cut off and placed 
at the right of the part II as shown in Fig. 2. The result- 
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ing figure would be triangular in shape, like triangle ABD, 
The altitude would be a units and the base (b + c) units. 

The area of the triangle would be \ a(p -f- c) square units. 

But this is also the area of the trapezoid. Therefore 

Role. — The area of a trapezoid is one half its altitudt mul- 
tiplied by the sum of IlS bases. 

The formula is ^ = ^ a(h -f c). 



EXERCISE 80 

1. Determine the area of a trapezoid whose : 

a. bases are 10 in. and 8 in. respectively, and whose alti- 
tude is 4 in. 

6. bases are 15 ft. and 11 ft. respectively, and whose 
altitude is 6 ft. 

c. bases are 5 yd. and 10 ft. respectively, and whose 
altitude is 2 ft. 

d. bases are 6| yd. and 4 yd. respec- 
tively, and whose altitude is 1^ yd. 

6. bases are 6 ft. 8 in. and 11 ft. 4 in. re- 
spectively, and whose altitude is 6 ft. 3 in. 

2. Find the area of the figure repre- 
sented by the adjoining drawing. 

3. The adjoining figure represents the end 
of a bam. If the bam is 35 ft. long, find 
the cost of painting the ends and the vertical 
parts of the sides at 30 ^ per square yard. 

4. Find the area of the figure below. 
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110. The triangle ABC, having a right angle at A^ is 
called a Right Triangle. The side BC opposite the right 

angle is called the Hy- 
potenuse of the right 
triangle. 

Upon the sides of the 
triangle, squares are 
drawn. These squares 
can be divided into the 
small squares shown 
in the figure. By 
counting the small 
squares, it becomes 
clear that the square 
upon the hypotenuse 
of the triangle equals 
the sum of the squares 
upon the other two sides. Since the area of a square is the 
square of its side, 

Rule. — The square of the hypotenuse of a rig^ triangle 
equals the sum of the squares of the other two sides. 

Example 1. — The sides of a right triangle are 7 in. and 
9 in. respectively. Find the length of the hypotenuse. 

Solution, — 1. Let h = the length of the hypotenuse. 

2. .-. A« = 72 + 92 = 49 + 81 = 133. 

3. .-. h = Vl30 = 11.4+. 

Since the square of the hypotenuse equals the sum of the 
squares of the other two sides, then the square of one of the 
sides must equal the square of the hypotenuse minus the 
square of the other side. 

Example 2. — Find the third side of a right triangle 
whose hypotenuse is 19 in. and whose other side is 12 in. 
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Sohaion. — 1. Let x = the length of the third nde. 

2. Then x* = 19« - 12* = 381 - 144 = 217. 

3. .'. X = V217 = 14.73+ 



EXERCISE 81 

1. Find the hypotenuse of a right triangle when the 
sides are: 

a. 6 in. and 8 in. respectively. 

b. 7 in. and 2 ft. respectively. 

c. 13 ft. and 20 ft. respectively. 

2. What is the other side of a right triangle whose : 

a. hypotenuse is 3o ft. and one side is 21 ft. ? 

b. hypotenuse is 34 ft. and one side is 17 ft. ? 
c hypotenuse is 15 yd. and one side is 15 ft ? 

3. Find the length of the diagonal of a square whose 
sides are 8 in. in length. 

4. Find the length of the diagonal of a rectangle whose 
base is 42 in. and whose altitude is 16 in. 

5. What must be the length of a guy wire to brace a 
telephone pole 35 ft. high if it is attached to a stake 10 ft. 
from the foot of the pole ? 

6. Guy wires are to be attached to the top of a wireless 
aerial 120 ft. high and at points 75 ft. from the foot of the 
aeriaL How long must they be, exclusive of the part used 
in making the fastenings ? 

7. How long must a pole be cut to serve as a brace at 
a comer post of a fence, if it is to extend from the top of 
a post 5 ft. high to the bottom of a post distant 12 ft. from 
the first one ? 

8. Determine the 
lengths of the differ- 
ent oblique lines in 
the adjoining figure. 
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111. Compatlns: the Area of a Triangle When the Leng:th8 
of its Three Sides are Known. — The following rule is proved 
in geometry. 

Role. — z. Ftom one half the perimeter of the triangle snh- 
tract in turn each of the three sides, forming three remainders. 

a. Multiply together one half the perimeter and the thr^ 
remainders found in Step 1. 

3. The area of the triangle is the square root of the product 
found in Step 2. 

Example, — Find the area of the triangle whose sides are 
13 in., 14 in., and 15 in. respectively. 

Solution, — !. One half the perimeter =4(13 + 14 + 15) = 21. 

2. 21 - 13 = 8; 21 - 14 = 7; 21 - 15 = C. 

3. .-. the area = Viil x 8"x7 x 6 = V705a = 84. 



EXERCISE 82 
Find the area of a triangle when its sides are : 

1. 9 yd., 16 yd., and 18 yd. respectively. 

2. 9 ft., 10 ft., and 13 ft. respectively. 



Mrd. 






3. 13 ft., 13 ft., and 10 ft. respec- 
tivelv. 

4. A railroad cuts across a corner of 
a iield, leaving outside lines as indicated 
in the adjoining figure. Determine the 
number of acres in the field. 



5. Find the area of a piece of ground ^ 
having the dimensions indicated in the 
adjoining figure. 



18 rd. 
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112. A Circle is a closed curved line in a plane, every 
point of which is equally distant from a point within called 
the center ; as circle ABD. 

A part of a circle is called an 
Arc ; as arc AB. 

Note. — This definition, while 
differing from that given formerly in 
aU books and stUl in some elementary 
books, is the accepted one in modem 
mathematics. 

A Radius of a circle is the distance from its center to any 
point of the circle ; as OA. ' 

A Diameter of a circle is a straight line through the center 
of the circle, having its ends on the circle ; as DOB, 

113. The Circiimfereiice of a Circle is the length of the 
circle. (See the note in § 112.) By means of a " tape 
measure," it is possible to obtain a straight line whose 
length is approximately equal to that of a circular object. 
If this length be divided by the length of the diameter, the 
quotient will be found to be a little more than 3. 

Note. — A class will find it an interesting experiment to 
measure several circular objects in this manner and determine the 
quotients as outlined above. 

The following rule is proved in geometry. 

Rule. — To find the approximate circumference of a circle, 
multiply iU diameter by 3.1416. 

The multiplier 3.1416 is represented by the Greek letter 
IT, read pi. Hence if C represents the circumference, D the 
diameter, and B the radius, then 

C = irD = 2'irR. 

Another approximate value of ir is Z\. This is 8uffi« 
cieatly accurate for most practical purposes. 
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114. Finding the Axe& of the Interior of a Circle. — The 

interior of a circle cannot be measured exactly by any unit 
of square measure. 

By drawing radii, the interior of a 
circle can be divided into sixteen or more 
equal parts. Each part is approximately 
triangular in shape, — the base being an 
arc of the circle and the altitude a radius 
of the circle. 

The area of each part then is, approximately, one half 
the radius multiplied by -^ of the circumference. When 
the areas of all sixteen parts are added, thus obtaining the 
area of the circle, then 

Role I. — The area of a circle equals one half its radius 
multiplied by the circumference of the circle. 

The formula in A = ^ EC. 
Since the circumference equals 27rR, then 

A=x^Ex2irR=^irE^. 

Rule IL — The area of a circle equals tt times the square of 
the radius. 

Note 1. — Observe that these rules, also, are expressed in the 
commonly abbreviated form. (See § 102.) 

Note 2. — If the radius is expressed in inches, the area is ex- 
pressed in square inches. 

Example 1. — What is the circumference and area of a 
circle whose radius is 13 inches ? 

Solution. — 1. The radius = 13. 

2. .-. C=2ir7? =2 x3i X 13 = 81^m. 

3.. Also A = wR^ = 3f X 13« = 53U sq. in. 

Example 2. — Find the diameter of a circle whose area 
is 48 «q. ft. 
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Solution. — 1. Since the area = «- x R*, then divide 48 bj 
3.1416 in order to get R^ ; 

that is, i?« = 48 ^ 3.1416 = 15.27+. 

2. .-. R = Vl6St = 3.9+. 

EXERCISE 83 

1. Find the circumference and the area of a circle whose : 
a. radius is 17 in. ; b, radius is 3.7 in. ; c. diameter is 

25 ft. ; d. diameter is 4^ ft. 

2. The diameter of a circle is 45 ft. Express its cir- 
cumference in yards. 

3. What is the radius of a circle whose circumference 
is 278.5 ft. ? 

4. Find the radius of a circle whose area is 1 sq. yd. 

5. Over how many square yards of ground can a horse 
graze if it is tied to a stake by a rope 30 ft. long ? 

6. If the diameter of the earth is approximately 7912 
mi.y what is the leng^ of the equator ? 

7. How many times must a wheel 34 in. in diameter 
revolve in going one mile ? 

8. What is the circumference of a round iron bar 2.5 in. 
in diameter? 

9. What is the circumference of a 15-in. pulley wheel ? 

10. What is the total pressure on a piston 16 in. in 
diameter in a steam engine when the pressure is 125 lb. 
per sq. in. ? 

11. The diameter of a Ford piston is 3J in. What is 
the area of its surface? 

12. An acre of ground contains 43,560 sq. ft. How long 
is the radius of a circle whose area is one acre ? What is 
the circumference of the circle ? 
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la Two circles having radii of 7 iu. and 10 in. respec* 
tively are drawn from the same center. What is the area 
of the ring between them ? 

14. The number of feet that any point on the rim of a 
grindstone or emery wheel travels in a minute is called the 
surface speed of the stone. About 800 ft. per minute is con- 
sidered a good average speed for a grindstone and about 
5000 ft. per minute for an emery wheel. 

a. Find the surface speed of a 9-in. emery wheel revolv- 
ing 2100 times per minute. 

b. Find the surface speed of a grindstone 24 in. in di- 
ameter revolving at the rate of 76 times per minute. 

15. Determine the maximum number of revolutions per 
minute at which a 15-in. emery wheel may revolve so that 
its surface speed will not exceed 5000 ft. per minute. 

16. An emery wheel 15 in. in diameter runs at the rate 
of 1400 revolutions per minute. What is the surface 
speed ? 

17. What is the rim speed of a fly wheel 16 in. in di- 
ameter running 500 revolutions per minute ? 

Solids 

115. Closed Surfaces. — A Spherical Surface is an example 
of a closed surface. 

A simple closed surface incloses a definite part of space, 
separating it from the rest of space. 

A Solid is the definite part of space inclosed by a simple 
closed surface. The surface is called the si\rface of the 
solid. 

The area of the surface is called the Area of the solid ; 
the Volume of the solid is the number of times that the 
solid contains a unit of solid measure, such as the cubic 
inch. 
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116. The solids most commonly encoimtered are 
(o) W (c) 




. The Rectangular Paralleloplped 
117. The rectao^ar paralleloplped has six rectangular 



A crayon box is a. &millar example of a 
rectangular paralleloplped. 

The opposite faces hare tbe same shape 
and area. Any face may be considered 
the Base. The four edges meeting the base 
are perpendicular to the base and are of equal length; any 
one of them Is the Altitude to that base. 



ffi 



116. Finding the Volume of a Rectangular Parallelepiped. 
— In tbe adjoining figure, let ^Brepresent 
4 in., 3D 5 in., and BC 3 in. Imagine 
that the figure is divided into cubic inches. 
There will be four layers of these cubes, 
each containing 3 x 5 or 15 cubic inches. 
Hence the volume of the solid is 4 x 15 
or 60 cubic inches. This suggests the 

Rnle. — The volume of a rectangular paralleloplped equal* 
tbe product of its length, width, and height. 

The formula iBV=Lx W x H ot L WII. 
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EXERCISE 84 

1. Find the volame of a rectangular parallelepiped if : 

^ ^^ > a. its dimensions are 10 ft., 4 ft., and 6 ft. respectivelj. 

9^5 b, its dimensions are 15 in., 7 in., and 9 in. respectivelj. 

9 / c its dimensions are 4 yd., 8 ft, and 3 yd. respectively. 

2. Find the number of cubic feet of air space in a school- 
Toom 18 ft. by 23 ft. by 12 ft. ^ - / 

3. a. Find the number of cubic feet of ice in a piece 
24 in. square and 21 in. thick. 

b. How much does such a piece weigh if a cubic foot of 
ice weighs about 58 lb. ? 

4. An ice box holds a piece of ice 11 in. wide, 21 in. 
long, and 16 in. thick. How much does such a piece 
weigh ? 

5. How many tons of ice are there in an ice house 25 
ft. wide, 75 ft. long, and 30 ft. high ? 

6. What is the approximate weight of a square bar of 
cast iron 2| in. square and 6 ft. long, if cast iron weighs 
•2616 lb. per cubic inch ? 

7. What will be the cost of a pile of wood 75 ft. long, 
5 ft. high, and 4 ft. wide at $ 4.75 per cord ? 

8. How many barrels of water are there in a swimming 
pool 20 ft. by 32 ft. if the water is 5 ft. deep ? 

9. a. How many gallons of water will a tank hold, 
which is 4 ft. by 3 ft. by 2| ft.? 

b. What will the tank full of water weigh if the tank 
itself weighs 65 lb. and a cubic foot of water weighs 
62| lb. ? 

10. How many cubic yards of material will be required 
for each 100 ft. of an 18-ft. concrete road if the concrete 
averages 7 in. in thickness ? 
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U. If a ton of ice oocapies about 38 cu. ft., how many 
tons can be put into a small ice honse 12 ft. long, 10 ft. 
wide, and 6 ft. deep ? 

12. If a ton of timothy hay occupies about 500 cu. ft.^ 
determine the approximate number of tons in a hay pile 
40 ft. long, 22 ft wide, and 15 ft high. 

13. The owners of a greenhouse have a space 24 ft. by 
30 ft on which they propose to build a coal bin of brick, 
with walls 16 in. thick. How high must they make the 
walls to have a bin that will hold 200 tons ? 

One ton of bituminous coal occupies about 38 cu. ft 

14. The water in a ditch flows at the rate of 2 mi. per 
hour. If the ditch is 3 ft wide and 2 ft deep, how many 
cubic feet of water pass through the ditch in an hour ? 

15. How many bushels of small grain can be put into a 
bin 12 ft long, 6 ft wide, and 7 ft high ? 

One bushel occupies about 1} cu. ft 

16. A farmer wants a bin to hold 400 bu. of oats. He 
can make it 8 ft wide and 10 ft. long. How high must he 
make it? 

17. How many bushels of potatoes approximately are 
there in a bin 12 ft. long, 5 ft. wide, and 4 ft high ? 

One bushel occupies about 1| cu. ft 

18. How many cubic yards of earth must be removed in 
digging a cellar 24 ft by 30 ft by 5 ft ? What will this 
cost at 25 ^ per cubic yard ? 

19. What is the average number of cubic feet of air in a 
schoolroom 26 ft by 32 ft by 12 ft. if there are 40 pupils 
in the room ? 

20. How many tons of bituminous coal, approximately, 
can a house owner store in his coal room that measures 11 
ft by 10 ft, if the coal can be piled to an aveiage height 
of 6 ft? 
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119. Concrete Work. — Concrete is made by mixing stone, 
sand, and cement with water. Cement comes in sacks 
which contain appjoximately 1 cubic foot, — four sacks 
being called a barrel, a. A standard mixture consists of 
1 part cement, 3 parts sand, and 5 parts stone. Since the 
sand and cement fills in spaces between stones, there are 
required for one cubic yard of this mixture 1.16 barrels of 
cement, .52 cu. yd. of sand, and .86 cu. yd. of stone. 

6. Mixed gravel and sand, free from top soil, and not 
containing too much of either sand or gravel, can be used 
in making concrete by mixing 4 sacks of cement to one 
cubic yard of gravel and sand. 

EXERCISE 85 

1. How many bags of cement must a farmer purchase to 
make concrete for a barn floor 20 ft x 35 ft., if the floor is 
to be 6 in. thick, assuming that he uses the mixture b ? 

2. Estimate the cost of materials for a 7-ft concrete road 
320 ft. in length, averaging 7 in. in thickness, if gravel can 
be had for $.90 per cubic yard, sand at $.75 per cubic 
yard, and cement at $ 1.65 per barrel, using mixture a. 

3. Determine the cost of the materials for a 4-in. concrete 
floor for a basement 32 ft. long and 27 ft. wide, if the 
concrete is made by mixing 4 bags of cement to one cubic 
yard of gravel. Assume that the gravel costs $1.25 per 
cubic yard and the cement $ 1.85 per barrel. 

4. Determine the cost of materials for a mile of an 18-ft. 
. concrete road 7 in. thick made of the mixture a, iiguring 

cement at $ 1.90 per barrel, sand at $ .90 per cubic yard, 
and gravel at $ 1.30 per yard. 

5. One estimate of the quantity of material required for 
100 sq. ft. of cement sidewalk is 2^ bbl. of cement, 1^ cu. yd. 
of stone, f cu. yd. of sand, and 2J cu. yd. of cinders. 
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a. What will be required for a sidewalk 600 ft. long and 
5 ft. wide ? 

b. What is the cost of the materials at the prices given 
in Example 4, including cinders at $ .75 per cubic yard ? 

6. The foundations for a house measure 34 ft. x 28 ft. on 
the outside. What will be the cost of materials for a 
10-inch concrete foundation 8 ft. high, if the concrete is 
made of four bags of cement to one cubic yard of gravel ? 
Figure the gravel at $ 1.10 per cubic yard, and the cement 
at $ 1.95 per barrel. 

120. Measuring; Lumber. — Lumber is measured in terms 
of a unit called a Board Foot. 

A board foot (B. F.) is a piece of wood 1 in. thick and 
1 ft. square. 

Thus, a board 1 in. thick, 1 ft. wide, and 10 ft long, contains- 
10 B. F. 

Clearly, if the board were 2 in. thick it would contain 2 x 10 
or 20 B. F. 

If the board were 1 in. thick, 6 in. wide, and 10 ft. long, it is 
equivalent to a board 1 in. thick, 12 in. wide, and 5 ft. long, and 
hence has 5 B. F. 

Rule. — To find the number of boatd feet in a piece of lumber : 

z. Find its area in square feet 

3. Multiply by its thickness in inches ; except that, by agree- 
ment, all boards less than 1 in. in thickness are measured as if 
1 in. thick. 

Example 1. — Find the number of board feet in a 2 in. 
plank, 18 ft. long and 14 in. wide. 

Solution. — 1. The area of the plank = 18 x ^| sq. ft. 
2. .'. the number of board feet = 18 x il x 2 = 42. 

Note. — Observe that the length in feet multiplied by the width 
in inches, divided by 12, and multiplied by the thickness gives the 
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namber of board feet. Expressmg these compatatioiis as in 
Step 2, permits of cancellation. 

Lumber is sold at a certain price per 1000 board feet 
(per M). 

Example 2. — Find the cost of 24 planks 20 ft. long, 
14 in. wide, and 2 in. thick at $42 per M. 

Solution, — 1. The number of B. F. = 24 x 20 x |4 x 2. 
2. .-. the no. of M = 24 x 20 x if x 2 x tAv 

., the cost = f42x24x20xUx2 ^ ^^^^^^ 



3. 



12 X 1000 



EXERCISE 86 

Find the number of board feet in : 

1. A board 12' long, 12" wide and |" thick. 

2. A board 10' long, 10" wide and I" thick. 

3. A post 10' long, 4" wide and 4" thick. 

4. A plank 16' long, 14" wide and 2" thick. 

5. A plank 18' long, 16" wide and 2" thick. 

6. A timber 24' long, 8" wide and 8" thick. 
Find the cost of : 

7. 176 pieces hemlock 2" x 4" x 18', @ $33 per M. 
a 65 pieces hemlock 2" x 12" x 14', @ $ 36 per M. 
9. 26 pieces cypress 2" x 2" x 12', @ $ 58 per M. 

10. 14 pieces cypress 2" x 6" X 16', @ $58 per M. 

11. 10 pieces oak 1" x 4" x 10', at $ 95 per M. 

12. 15 pieces white pine 2" x 2" x 14', @ $ 85 per M. 

13. 150 pieces hemlock 1" x 8" X 10', @ $ 37.60 per M. 

14. 40 cedar posts 4" x 4" x 10', @ $ 33 per M. 

15. 60 pieces pine 2" x 14" x 16', @ $ 45 per M. 

16. The following bill of material for a bay rack was 
given in a farmer's journal : 
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Find the total nnmber of B. F. of pine and oak and the 
cost, if $ 75 per M is charged for the oak, and $47.50 per 
M for the pine. 



No. or 

Pixrsa 

2 
1 
1 
2 
2 
2 
6 
1 
4 



6m or Stock 

2" X 8" X 16' 
2" X 4" X 12' 
2" X 4" X 14' 
2" X 4" X 10' 
2" X 6" X 14' 
1" X 10" X 16' 
1" X 6" X 16' 
1" X 4" X 8' 
1" X 6" X 16' 



Matbrial 

No. 1 pine 
Oak 
Oak 

No. 1 pine 
No. 1 pine 
No. 1 pine 
No. 1 pine 
No. 1 pine 
No. 1 pine 



The Cylinder 

121. The cylinder most commonly used should be called 
the Right Circular Cylinder to be accurate. Its fiat surfaces 
are circular and are equal ; they are called the Bases. The 
perpendicular between the bases is the Altitude of the 
cylinder. The area of the curved surface is the Lateral 
Area of the cylinder. 

122. Measuring; the Right Circular Cylinder. — If a sheet 
of paper be cut of such size that it can be wrapped around 
the lateral surface of a 

E 
T\ ^ ! - ^.^ \U 



M 



F ^ 



8 



right circular cylinder, 
so that its edges TR 
and US will exactly 
meet at line MNy then 
the area of that sheet 
and of the lateral sur- 
face will be the same. Evidently the sheet of paper when 
flattened out will be rectangular, having its altitude TR 
equal to the altitude MN of the cylinder, and its base R8 
eguaJ to the circle bounding the base of the cylinder. 



N 
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The area of the sheet of paper is TB x BS. Therefore 

the 

Rule I. — The lateral area of a right circular cylinder equals 
the altitude of the cylinder multiplied by the circumference of 
the base. 

In Solid Geometry, is proved : 

Rule II. — The volume of a right circular cylinder, or of any 
cylinder, equals the area of its base multiplied by its altitude. 

Example. — Find the lateral area and the volume of a 
right circular cylinder whose altitude is 9 inches and the 
radius of whose base is 4 inches. 

Solution 1. — The circumference of the base = 2 x 3.1416 x 4 

= 26.1828. 

2. .'. the lateral area = 9 x 25.1328 = 226.19^ 

3. The area of the base = 3.1416 x 16 = 50.2656. 

4. .-. the volume = 50.2656 x 9 = 452.39+. 

EXERCISE 87 

1. ' Find the lateral area and the volume of a right cir- 
cular cylinder whose 

a. radius is 3 in. and altitude 10 in. 

b. radius is 8 ft. and altitude 20 ft. 

c. diameter is 16 ft. and altitude is 25 ft. 

2. Asbestos,, used for wrapping furnaces and heating 
piges, comes in rolls 36 in. wide, containing 100 sq. ft. 
How many feet must be ordered to wrap a furnace 56 in. 
in diameter and 6 ft. high ? 

3. How many feet must be ordered for wrapping a hot 
water tank 18 in. in diameter and 5 ft. high ? 

4. Approximately, how many gallons of water are there 
in a cylindrical tank 20 in. in diameter and 6 ft. long, neg- 
lecting the thickness of th^ tank ? 
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5. A galvanized water tank 30 in. high has a base 
shaped as in the adjoining figure, with the dimensions in- 
dicated. How many gallons of 

water will it hold when filled to t^ — 3o^' — *i 

within 3 in. of the top ? 

6. What must be the diameter 
of a cylindrical tank 60 in. long to 
hold 640 gal. ? (Use tt = ^.) 

7. A cistern 5 ft. in diameter is 21 ft. deep. How 
many barrels of 31^ gallons will it hold ? 

& How deep must a cistern be to hold 2800 gallons of 
water if the diameter of the cistern is 6 ft. ? 

9. The inside diameter of a cylindrical silo is 15 ft. 
and the height is 32 ft. How many tons of silage will it 
hold if a cubic foot of silage in a silo of that depth weighs 
40 pounds ? 

10. What is the weight of a round marble column 26 in. 
in diameter and 18 ft. long if a cubic foot of marble weighs 
165 pounds ? 

11. How much radiating surface is exposed on 100 linear 
feet of pipe 2 in. in outside diameter, used in a hot water 
heating system in a garage ? 

12. Find the weight of a circular steel plate ^ in. thick, 
and 4 ft. in diameter. (One cubic foot of steel weighs 490 
pounds.) 

13. What is the approximate weight of a hollow steel 
lawn roller 24 in. in length, 20 in. in diameter, and f in. 
thick, if steel weighs about .28 lb. per cubic inch ? Neglect 
the weight of the handle. 

14. W^hat will be the total weight of the lawn roller of 
the previous example, when it is filled with water ? 

15. What will be the weight of a steel rod 3 in. in di- 
ameter and 15 ft. long, if a cubic foot of steel weighs about 
490 lb. ? 
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16. What is the approximate weight of a steel cylindri- 
cal shafting 3^ in. in diameter and 20 ft. long ? 

17. What will be the weight of a cylindrical steel water 
boiler 6 ft. in length and 16 in. in diameter, if made from 
sheet steel weighing 10.1 lb. per square foot ? 

la What is the diameter to the nearest inch of a cylin- 
drical water tank whose circumference is about 125f in. ? 

19. How many gallons of water can be heated in a cylin- 
drical tank 20 in. in diameter and 4 ft. high ? 

2a How many gallons of gasoline can be stored in a 
cylindrical tank 31 in. high and 36 in. in diameter ? 

THE SPHERE 

123. The sphere is inclosed by a surface every point of 
which is equidistant from a point within 
called the Center. The distance from the 
center to the points of the surface is 
the Radius. A straight line segment, 
through the center, having its ends in 
the surface, is a Diameter of the sphere. 
In Solid Geometry are proved : 

Rule L — The volume of a sphere is |ir times the cube of 
the radius. 

Rule II. — The area of a spherical surface is 4 ir times the 
square of the radius. 

Example. — Find the volume of a sphere whose radius is 
6 in. ; also the area of its surface. 

Solution,-— 1. The cube of the radius = 6x6x6 = 216. 

2. .-. the volume = | x V >< 216 = 906| cu. in. 

3. The square of the radius = 6 x 6 = 36. 

4. .-. the surface area = 4 x -^^ x 36 = 452f sq. in. 
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EXERCISE 88 

1. Find the volume of the sphere whose radius is : 

a. 7 in. 6. 10 in. c. 12 in. 

2. Find the surface area of each of the spheres in 
Example 1. 

3. Find the volume and the surface area of the sphere 
whose diameter is : 

a. 16 in. 6. 15 in. c. 22 in. 

4. What will be the weight of a hollow steel spherical 
shell 9 in. in diameter and 1 in. thick if made of steel weigh- 
ing .28 lb. per cubic inch? 

5. What will be the weight of 5000 steel balls (used in 
ball bearings) if they are ^ in. in diameter ? 

6. What will it cost to gild a ball 25 inches in diameter, 
at $ 13.50 a square foot ? 

7. Assuming that the earth is a sphere whose radius is 
about 3856 miles, what is its area and its volume ? 

SUPPLEMENTARY TOPICS 

A. Problems of the Carpentering Contractor 

124. The contractor determines from the drawings of an 
object the kind and quantity of lumber to order. He must 
always make allowances for the difference between nominal 
size of boards and actual size ; thus, a 1" x 10'' board dressed 
on one edge and one surface will actually measure |f " x 9^''. 
Also he must make allowance for waste in cutting. Most 
lumber is sold only in even lengths, so that he must order 
material that will cut up well. 

Assume that a contractor is asked to furnish for a factory 
20 sets of shelves as described in the figures below : 
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For the ends he will need 40 pieces 1" x 12" finished cypress 5^ 
long. He will probably order 20 pieces 1" x 12" cypress lO' long. 

For the shelves and 
tops he will need 100 Front 

pieces 1" x 12" cypress 
about 58*" long. He 
will probably order 60 
pieces 1" x 12" x 10' 
long. 

For the shelf rests 
he will need 160 pieces 
1" X 3" X 1' long. He 
will probably order 16 
pieces 1" x 3" x 10'. 

For the diagonal'braoes, he will need 20 pieces about 6}' long. 
(The length determined by measurement on the drawing.) This 
makes 130 ft. He will probably order 10 pieces 1" x 3" x 14' long. 

For the back, since each piece of 4" ceiling wood shows only 
3^" face, he will require as many pieces 4' long as 8)" is contained 
times in 60" ; that is, 18^ or 19 pieces. For the 20 sets, he will 
therefore need 20 x 19 or 880 pieces, 4' long. This makes 1520 
linear feet. 

His order then takes the following form : 

70 pieces 1" x 12" x 10' dressed cypress 
16 pieces 1" X 3" x 10' dressed cypress 
1520 linear feet 4" pine ceiling wood 
10 pieces 1" x 3" x 14' dressed cy3)ress 



EXERCISE 89 

1. A carpenter is asked to build four 
sashes to the dimensions 3' x 4' 3", using 
2" X 2" cypress. How many linear feet 
of cypress will he order for the four 
windows, if he figures 4 pieces 4' 6" 
long and 2 pieces 3' long for each win- 
dow? How much will this cost him 
@ $70 per M? 



i 
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2. For each sash will be required 12 panes of 10'' x 12" 
glass. What will the glass cost @ $2.70 per box, if a box 
of 10" X 12" glass contains 60 pieces ? 

3. The owner of a scaie>^"=i' 
house wants a parti- 
tion across one end of 
a basement room to 
form a coal bin. He 
plans to build it of 
2 X 4's, 8' long, doubling 
them at the center as 
shown, covering them 
with 1" X 10" rough 
boards. He decides to 
make the bin 7 boards 
high. Make out an 
order for the necessary 
lumber and determine 
the cost at $34.50 
per M. 
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(Remember, boards come only in even lengths. Determine 
the economical way of ordering the lumber.) 

4. Make out an order for the lumber necessary to build 
the fence described in the following drawings. Dressed 8" 
boards are actually only 7^" wide. 
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Determine the cost of the material if the 2 x 4'8 and 
4 X 4's cost $ 33.00 per M and the dressed boards $ 38.00 
per M. 

125. Bfatched Lumber. — The adjoining figure shows an 
end view of two pieces of tongued and grooved matched 
lumber. Finished floors are always 
laid of such lumber ; also, wherever it 
is desired to make a tight wall (e.g. in «^„ 
a grain bin) matched lumber is used. 
3" flooring is made from wood nominally 1'' thick and 3" 
wide. By the time it is cut and smoothed, it is ^" thick 
and shows only 2^" face. 

Similarly, 4" and 6" flooring show 3J" and 5^" faces, 
respectively. 

When estimating the amount of flooring, determine first 
the number of linear feet required, allowing one-tenth extra 
for waste in cutting. From the number of linear feet, the 
number of board feet can be determined. 

Example, — How many board feet of 1" X 6" flooring are 
required for a floor 12' x 15' in size ? 

Solution. — 1. Assume that the flooring runs the long way of 
the room. 

4 

2. Since each board shows 5^" face, there will be needed as 
many strips as 5^" is contained times in 12'. 

3. This is 27^. Hence 28 strips are needed, each 15' long. 

4. .•. 28 X 15 or 420 linear feet are needed. 

5. Adding one tenth for waste, or 42', makes 462 linear feet to 
order. 

6. Since each board is 6" wide, there are 

462 X } or 231 B. F. 

EXERCISE 90 

1. How many board feet of 1" x 6" flooring are required 
for the floor of an attic measuring 15' X 34', allowing one 
tenth for waste in cutting ? 
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2. Adjoining is the top view of the framework for a 
platform for a camp tent. Assume that the joists are 
2" X 6"; that 2" x 6" pieces are 
nailed across the ends of the joists ; 
that the joists are spaced on 16" 
centers ; that the entire frame- 
work is covered with 1" x 6" floor- 
ing, allowing one tenth additional 
for waste in cutting. Make out 
an order slip for the lumber needed 
and determine the cost if the 2 x 6'8 oost $37.00 per M 
and the flooring costs $ 45.00 per M. 

3. The drawings below represent the back of a billboard 
and one set of braces erected at the back of it. Assume 
that a similar set of braces is attached to each of the four 
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vertical 4 x 4'8. All other necessary information is in the 
drawings. Make out an order slip for the lumber required 
to erect this signboard. Find the cost if the 4 x 4's and 
the 2 X 4*8 cost $ 36.00 per M and the flooring $ 42.00 
per M. 
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126. Roofs and Roofing. — The figures below give in out 
line form three common styles of roofs. 





Shed Boor 



Qablb Roof 



Gambrbl Roof 



Eoof s are constructed by nailing rafters in position ; then, 
if the building is to be shingled, shingle strips of 1" x 4" 
rough wood, spaced about 2'* apart, are nailed to the rafters ; 
if a tile roof or a roof covered with building paper is to 
be made, the rafters are covered with a tight board roof, 
often made of flooring. 

Shingles are sold by the thousand, — a thousand being 
equal to 1000 shingles 4" wide. They are usually 16" long, 
and, at the thicker end, called the butt, they are about ^*' 
thick. Such shingles are packed in bundles, four bundles 
to a thousand. 

Shingles are laid so that 4t" to 5" are exposed to the 
weather. 

1000 shingles 4" to the weather will cover 100 sq. ft. of 
surface ; 4^" to the weather, 126 sq. ft. of surface j and 5" 
to the weather, 133 sq. ft. 

EXERCISE 91 

1. If the total surface area of a roof is 600 sq. ft, how 
many thousand shingles will be needed for it, if they are 
laid 4" to the weather? If they are laid 4^" to the 
weather ? 

2. How many bundles of shingles must be ordered for a 
roof having one surface 24' x 10' and another 24' x 18', if 
the shingles are laid 4^" to the weather ? 
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3. From the figures below : 

a. Determine the length of rafter to order for the roof. 

5. From the figure determine the number of rafters 
needed, and then from a and b determine the number of 
board feet in them. 
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c. Determine the number of linear feet of 1" x 4" shingle 
strips needed for the roof, if they are placed about 2" apart. 

d. Determine the number of bundles of shingles required 
to lay the shingles on the roof 4" to the weather. 

e. Determine the number of bundles of shingles needed 
to cover the walls with shingles laid 6" to the weather. 

/. Determine the number of board feet of 1" X 8" boards 
for the walls, allowing 25^ for waste in cutting. 

4. The shed roof of a chicken coop measures 24' x 14' 4". 
What will be the cost of materials for a shingle roof made 
as follows : 

a. Rafters, spaced 3' apart from center to center, at 
$ 33.00 per M. 

b. Shingle strips, spaced 2" apart, at $ 33.00 per M. 

c. Shingles, laid 5" to the weather, at $ 6.50 per M. 

5. What will it cost for materials for the roof of Ex- 
ample 4 if it is made as follows : 

a. Rafters as in Example 4. 

b, A tight board roof made of 1" x 6" flooring at $ 42.00 
perM. 
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c Three-ply roofing paper at $3.00 per roll. Snch 
paper is 3 feet wide and oomes in a roll about 36 feet long. 

6. The drawings on p. 187 show the framework of a 
garage with a gable roof. Find in the drawings : 

a. The sill, made of 2 x 4's laid on a broad face. 

b. The studding, made of 2 x 4'8, doubled at comers and 
openings of large size, spaced 3' apart, from center to 
center, excepting the comer posts. 

c. The plate, doubled 2 x 4's. 

d. The ridge board. 

e. The rafters, nailed to the plate and to the ridge board, 
extending beyond the plate and spaced 3' apart, center to 
center, excepting the two end rafters. 

/. The header over the doorway, doubled 2 x 4^8. 

g. The shingle strips, 1" x 4", 2" apart, one at the ridge 
on each side of the ridge, aud one at the lower end of the 
roof. 

h, Notice the rise of the gable roof, the distance from 
the top of the plate to the top of the ridge. 

t. Notice. the span of the roof, the width of the building. 

/ Notice that the pitch of the roof is the rise divided 
by the span. 

Then answer the following questions and solve the 
examples. 

a'. What would be the rise of a gable roof if the span is 
30 ft. and the pitch is ^? \? |? 

b\ What is the pitch of a gable roof if the span is 20' 
and the rise is 5' ? 8' ? 10' ? 

c'. Determine the length of rafter for the garage pictured, 
allowing 2 ft. for overhang. 

d'. Since 2 x 4's come only in even lengths, what length 
must be ordered for the rafters, remembering that about 3** 
must be wasted at each end in making the slanting cut ? 
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e'. Make out a memorandum for the lumber required 
for the frame of the garage, as follows : 

LUMBKR ReQUIBBD FOR FrAMINO OF GaRAGB 



Purpose 


Number 


Kind 


Quantity 


SUIb 


2 


2x4 12' 


16 B. F. 




2 


? 




Studding 








Plate 








Rafters 








Shingle Strips 








Ridge 








Horizontal bnces 








Headers 








Diagonal braces 









f. Suppose that the outside of the building is first cov- 
ered with 1" X 8" sheathing, then with paper, and iinally 
with siding. Determine the number of board feet of sheath- 
ing, not making any allowanoe for the doors or windows, 
allowing 20% for waste in cutting. 



'*'< 




Determine also the number of rolls of building paper 
needed, if it comes in rolls of 500 sq. ft. Also determine 
the number of linear feet of 8" cypress siding needed if it 
is laid 80 that 7" is exposed to the weather. Do not allow 
for the doors or the windows ; add ^ for waste. 
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7. The adjoining figure is a skeleton view of the end of a 
gambrel-roofed bam. Suppose that the bam is 46 ft. long. 

Detendine the cost of ehinglee 
for the slanting surfaces if they are 
laid 4^" to the weather and cost ^ 
$ 6.26 per M, asBuming that the 
roof does not project over the ends 
of the bam. Determine the cost at 
« 60.00 per SI of 12" pine boards 
for the walls, put on vertically. 

a a. From the fioor plans below determine the number of 
linear feet of 3" oak flooring (2^" face) required for the 
living room, halls, and dining room ; also the number of 
linear feet of 3" maple flooring for the kitchen. Allow one 
tenth additional for waste in cutting. 





b. Find the cost of the flooring if the oak comes at 
S 85.00 per M, and the maple at S 72.00 per M. 

c. Find the cost of a tile floor for the porch at S.60 per 
square foot. Do not allow for the fireplace chimney or the 
places occupied by the posts. 
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9. Determine the cost of painting the four walls of the 
shed shown in Example 3, at $ .25 per square yard. 

10. Determine the cost of painting the vertical walls of 
the barn shown in Example 7, at $ .32 per square yard. 



B. Mensuration of Less Common Solids 

127. A Polyhedron id a solid bounded by portions of 
planes called Faces of the polyhedron. The faces intersect 
in straight lines, called the Edges of the polyhedron ; the 
edges intersect in points called the Vertices of the poly- 
hedron. The straight lines joining any two vertices which 
do not lie in the same face are called the Diagonals of the 
polyhedron. 

128. A Prism is a polyhedron, two of whose faces lie in 
parallel planes, and whose remaining faces, in order, inter- 
sect in parallel lines. The parallel faces are the Bases ; the 
other faces are the Lateral Faces ; the edges which are not 
sides of the bases are the Lateral Edges ; the perpendicular 
between the bases is the Altitude ; the sum of the areas of 
the lateral faces is the Lateral Area. 

129. A Right Prism is a prism whose lateral edges are 
perpendicular to its bases. 

The lateral faces are evidently rectangular, and the 
lateral edges equal the altitude. 

130. Finding the Lateral Area of a Prism. — Consider the 
face ABED. It is bounded by a rectangle 
whose base is AB and altitude BE, — the same 
as the altitude of the prism. The area of 
rectangle ABED = AB x BE. In like man- 
ner, the area of each lateral face equals a side 
of the base multiplied by the altitude of the 
prism. 
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Therefore 

Rale I. — The lateral area ef a rlglit prlna la eqaal to tke 
sun of the sides of the base multiiaied 1^ the altltade of the 
prism. 

Just as the volume of a rectangular parallelopiped is the 
product of its base by its altitude, so 

Rule IL — The yolitme of aay prism equals the axea of its 
hase multiplied by Its altitude. 

131. The adjoining figure represents a Pyramid. It is a 
polyhedron having one Base bounded by a polygon, face 
ABCDEF, and as many triangular faces 
with a common vertex, O, as there are 
sides of the base. The common point 
of the triangular faces is called the Vertex 
of the pyramid ; the triangular faces are 
the Lateral Faces; and the sum of their 
areas is the Lateral Area; the triangular 
faces meet on the Lateral Edges, as AO, 
BO, etc. ; the perpendicular from the vertex to the base is 
the altitude, as OG, 




132. A Regular Pyramid is a pyramid whose base is in- 
closed by a polygon whose sides are all equal, and whose 
angles are all equal, and whose vertex q 

lies on a line perpendicular to the plane 
of its base at the center of the base. 

Note. — A polygon having equal wdes 
and equal angles is called a regular polygon. 
Such a polygon has a center. 

It is proved in solid geometry that 
all the lateral edges of a regular pyra- 
mid are equal, and that the lateral faces have equal alti- 
tudes. 




PRACTICAL GEOMETRY AND APPLICATIONS 191 

The common length of the altitades of the ktteral faces 
is called the Slant Height of the Regular Pyramid^ as line OH. 

Note. — Only a regular pyramid has a slant heights 

The line representing the slant height bisecta the side of 
the base to which it is drawn. 

133. Fhiding the Lateral Area of a Regular PjFramld. 

The area of each of the lateral faces is one half its alti- 
tude multiplied by its base. But this is one half the slant 
height of the pyramid multiplied by one of the sides of the 
base. When the areas of all the faces are added, there 
results the 

Rule. — The lateral area of a regular pyramid equals one 
half its slant height multiplied by the perimeter .of its iMise. 

Example, — Find the lateral area of a regular pyramid, 
having 8 faces, if one side of the base is 6 ft. and the slant 
height is 10 ft. 

Solution. — 1. The perimeter of the base is 8 x 6 ft. or 48 ft. 
2. .-. the lateral area = i x 10 x 48 = 240 sq. ft. 

134. A Fmstnia of a Pyramid is that part of a pyramid 
inclosed between the base and a plane parallel to the base. 

The base and the section of the plane 
parallel to the base are called the Bases 
of the frustum; the perpendicular be- 
tween the bases is called the Altitude of 
the frustum. 

The lateral faces are bounded by 
trapezoids. If the frustum is the frustum of a regular 
pyramid, the altitudes of the lateral faces are all equal, and 
their common length is called the slant height of the frus- 
tum ; as HH'. 

Note. — Only fmstams of reg^ar pyramids have a slant 
height. 
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The line representing the slant height of a frustom of a 
regular pyramid joins the mid-points of the bases of the 
face on which it is drawn. 

135. Finding^ the Lateral Area of a Frustum of a Regular 
Pyramid. — In the figure of § 134, the area of trapezoid 
ABB' A' is one half its altitude multiplied by the sum of its 
bases ; but this is one half the slant height of the frustum 
multiplied by the sum of one side of the lower base and 
one side of the upper base. When the areas of all the 
lateral faces are found in this manner and added, there 
results the 

Rule. — The lateral area of a frustum of a regular pyramid 
equals one half its slant height multiplied by the sum of the 
perimeters of its bases. 

. 

136. The following rules for the volumes are proved in 
solid geometry. 

Rule I. — The volume of any pyramid equals one third its 
altitude multiplied by the area of its base. 

Rule II. — The volume of a frustum of any pyramid equals 
one third its altitude multiplied by the sum of the areas of its 
lower base and its upper base, plus the square root of the product 
of these areas. 

Example. — Find the volume of a frustum of a regular 
pyramid whose lower base is a square having a side of 8 in., 
whose upper base is a square having a side of 5 in., and 
whose altitude is 6 in. 

Solution. — 1. The area of the lower base is 8 x 8 or 64 aq. in. 

The area of the upper base is 5 x 5 or 25 sq. in. 
2. The volume = J x 6 x (64 + 25 + V64 x 25) 

= 4 X 6 X (64 + 25 + 8 X 5)= 2 X 129 

= 258 cu. in. 
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EXERCISE 92 

1. Find the lateral area and volume of a right prism 
whose altitude is 14 in., having for its base a right triangle 
whose sides are 5 in., 12 in., and 13 in. 

2. Find the lateral area of a regular pyramid whose 
base is a square 5 ft. on a side, and slant height 13 ft. 

3. What is the volume of a pyramid whose altitude is 
24 in., having for its base a right triangle whose sides are 
8 in., 15 in., and 17 in. V 

4. Find the lateral area of a frustum of a regular pyra- 
mid whose lower base is a square 10 ft. on a side, upper 
base a square 5 ft. on a side, and whose slant height is 
12 ft. 

5. The volume of a pyramid, whose base is a square, is 
1089 cu. in., and its altitude is 27 in. Find the length of 
each side of the base. 

6. Find the volume of a frustum of a pyramid whose 
lower base is a rectangle 10 in. by 6 in., upper base a 
rectangle 5 in. by 3 in., and whose altitude is 17 in. 

7. The lateral area of a regular pyramid is 1554 sq. in. 
The base is a triangle whose sides are all equal, and the 
slant height is 37 in. Find the length of each side of the 
base. 

8. The lateral area of a frustum of a regular pyramid 
is 936 sq. in. The lower base is a square 18 in. on a side, 
and the upper base is one 6 in. on a side. Find the slant 
height of the frustum. 

9. A monument is in the form of a frustum of a square 
pyramid 8 ft. in height, surmounted by a square pyramid 
2 ft. in height. If each side of the lower base of the 
frustum is 3 ft., and each side of the upper base is 2 ft., 
Und the volume of the monument. 
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10. The Yolome of a frofltam of a pyramid is 210 ca. in. 
The lower base is a right triangle whose sides are 6 in. and 
8 in., and the upper base is a right triangle whose sides are 
3 in. and 4 in. Find the altitude of the frustum. 

U. The base of a square pyramid is 14 in. on a side, and 
the altitude is 24 in. Find its lateral area and volume. 

12. The volume of a rectangxdar parallelepiped whose 
base is a square is 896 cu. ft., and its altitude is 14 ft. Find 
the length of each side of its base, and its lateral area. 

13. The volume of a box is 83.25 cu. ft., and the dimen- 
sions of its base are 5 ft. and 4.5 ft. Find its height, and 
the area of its total surface. 

14. The volume of a cube is 4|^ cu. ft. What is the 
area of its entire surface in square inches ? (Cube root 
needed.) 

15. A monument whose height is 12 ft. is in the form of. 
a pyramid with a square base, 2 ft. 10 in. on a side. Find 
its weight if a cubic foot of the stone weighs 180 lb. 

CONES 

137. Right CirculAr Cone. — In the adjoining figure, let 
ADB represent a circle with center C Let 00 be a line 
perpendicular to Base ADB at C7. Assume 
that line OA moves so that point is a 

stationary and point A travels on circle , 

ADB. This line forms a surface called a / 

Conical Surface. / 1 

The solid bounded by the base ADB and / / 
the conical surface is called a Right Circular L-f 
Cone. O is the Vertex of the cone. Line ^v j '^ ^ ^ 
00 is the axis of the cone, and also the Alt!- ^ 

tttde ; the conical surface is the Lateral Surface ; the line from 
O to any point of the circle bounding the base is the Slant 
Height as OA. 



PRACTICAL GEOMETRY AND APPLICATIONS 195 

NoTK. — In solid geometry, other cones as well as il^t circular 
cones are studied. 

138. Measuring the Right Circular Cone. — In solid geom- 
etry the following roles are proved : 

Rule I. — The lateral area of a right circular cone equals the 
circumference of its haae mnlti]»lied by one half ita alant height. 

Rule II. — The ▼olume of a right circular cone, in fact of 
any cone, equals the area of ita base multiplied hy one third ita 
altitude. 

139. A Frustum of a cone is that part of the oone included 
between the base and a plane parallel to the base. 

The base of the cone and the section of ^ ^ 

the cutting plane parallel to it are the 

Bases of the frustum ; the perpendicular . 

between the bases is the Altitude, as line / 

EF\ the part of the slant height of the q^Ijj^ !/• "A 

cone included between the bases, line AQ^ ^-- 

is the Slant Height of the frustum of the cone. 

In solid geometry are proved : 

Rule I. — The lateral area of a frustum of a right circular 
cone equals the sum of the circumferences of the bases multi- 
plied by one half the slant height. 

Rule II. — The volume of a frustum of a right circular cone, 
or of any cone, equals the sum of the areas of the bases plus the 
square root of the product of these areas, multiplied by one 
third the altitude of the frustum. 

Example. Find the volume and the lateral area of a 
frustum of a right circular cone whose slant height is 8 in., 
whose upper base diameter is 6 in., and whose lower base 
diameter is 14 in. 

Scifjttum. — 1. The circumference of the lower base = 14 ir in., 
and of the upper base = 6 ir in. 



196 NEW HIGH SCHOOL ARITHMETIC 

2. .. the lateral area = 1 x 8 x(14ir+6ir) =:4x20ir = SOvin 

3. = 80 X 3.1416 = 251.328 = 251.3+ sq. in. 

4. The area of the lower base = 7* w sq. in. = 49 ir sq. in. 
The area of the upper base = 3* ir sq. in. = 9 ir sq. in. 

5. In the figure of § 139, the altitude = EF or A Z). 

6. CD=CF'-AE = 7 ^S = i, 

7. In right triangle A CD, A&^ 8« - 4« = 48. 

.-. ^/) = V48 = 6.9+in. 



8. .-. the volume = \ x 6.9 x (49 ir + 9 ir + V49 ir x 9ir) 

= 2.3 X (49 IT + 9 TT + 7 TT X 3) 
= 2.3 X 79ir 
= 181.7+ cu. in. 

EXERCISE 93 

1. Find the lateral area and the volume of a right circu- 
lar cone whose altitude is 18 in. and the radius of whose 
base is 6 in. 

2. A tent, in the shape of a right circular cone, has a 
slant height of 20 ft. and a diameter at its base of 30 ft. 
How many square yards of material were used in construct- 
ing it? 

3. Find the volume of a frustum of a right circular cone 
whose altitude is 5 ft. and the diameters of whose bases are 
30 in. and 40 in. respectively. 

4. How many cubic feet are there in a column whose 
length is 24 ft., the diameter of whose larger end is 14 in., 
and the diameter of whose smaller end is 10 in. ? 

5. What is the volume of a frustum of a right circular 
cone whose altitude is 13 in. and the radii of whose bases are 
7 in. and 3 in, respectively ? 

6. Find the lateral area of a frustum of a right circular 
cone whose slant height is 15 ft. and the radii of whose 
bases are 6 ft. and 3 ft. respectively. 
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7. The lateral area of a right circular cone is 188.496 
sq. in. and the radius of the base is 6 in. Find the slant 
height, the altitude, and the volume. 

8. The volume of a frustum of a right circular cone is 
779.1168 cu. ft. and the radii of its bases are 10 ft. and 2 
ft. respectively. What is the altitude? 

9. The altitude of a cone is 12 in., and the radius of its 
base is 7 in. Find the altitude of a cylinder of equal vol- 
ume, the diameter of whose base is 10 in. 

10. The altitude of a frustum of a right circular cone is 
6 ft, and the radii of its bases are 3 ft. and 2 ft. respec- 
tively. What is the diameter of a sphere of equal volume ? 

U. The volume of a right circular cone is 2412.7488 cu. 
in. and its altitude is 12 in. Find the radius of its base. 

12. Find the radius of a sphere whose surface equals in 
area the lateral surface area of a right circular cone, whose 
altitude is 8 ft. and the radius of whose base is 4 ft. 

13. The area of a sphere is 314.16 sq. in. What is its 
diameter and volume ? 



C. Graphical Representation 

140. Numerical relations are often conveyed to the mind 
advantageously by a Graph. 

Example, — The figure below represents the average 
wholesale price in cents per pound of fresh beef in certain 
years. 

WW 



1006 

1910f 

1915 



=1 CENT 



The short heavy line at the bottom represents one cent. 
It is called the Unit. The line opposite 1890, compared 
with the unit, represents the cost of one pound; of fresh 
beef in 1890. Examination of this line shows that it is 6.8 
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times as long aa the unit, and therefore the coet of one 
pound of fresh beef in 1890 wa^ 6.8 cents. 

The figure is drawn on a piece of coSrdiDftte paper, merely as 
a matter of coDTenience. Such a f^^ph can be made bj drawiitg 
parallel liuea with a ruler. Thus, for this graph, a segmeut (g 197) 
one half inch in length could be used as the unit to represent one 
cent. Then the line for 1890 would need to be 6.8 times as long 
or 3} inches in length. 



1. Determine from the graph the coat of aas pound of 
fresh beef in ea«h of the other years indicated in the gmph. 

2. In vhat year was the increase in the cost greatest? 

3. Suppose that the unit in the graph were to represeut 
2 cents. How long, as compared with their present lengths, 
would the other lines be made then ? 

4. Suppose that the unit in the graph were to represent 
^ cent How long would the other lines be made then ? 

141. Setectlag the Unit when drawing a graph depends 
upon the size of the numbers to be represented and upon 
the size of the paper upon which the graph is to be drawn. 

Example. — The graph below represents the number of 
pounds of round steak that could be purchased for S 1.00 in 
Chicago, in each of certain years. The amount purchasable 
in 1907 was 7 pounds. That was the greatest number to 
be represented. It was decided to draw the graph on a 
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piece of paper about as wide as the printed page of this 
book. Study of the paper disclosed that . the width of 
seven large squares on a sheet of codrdinate paper could 
be used for the graph. Since the longest line had to repre- 
sent 7 pounds, evidently the width of one large square could 
be used to represent 1 pound. 

QUESTIONS 

1. Since the side of a large square represents 1 pound, 
what does the side of a small square represent? 

a How much round steak would $ 1.00 purchase in each 
of the years represented ? 

3. Determine the amount of round steak that $ 1.00 will 
purchase at the present time in your town, and draw the 
line representing that amount. 

142. The adjoining graph illustrates another form of 
graphical representation. 

This graph represents the weekly wages of printers in 
Chic^o in certain years and the pur- 
chasing power of those wages as com- *3<>- 
pared with the purchasing power of 
the wages earned in 1007, owing to 
the increased cost of the necessities tao-; 
of life. The weekly wages in each year 
are represented by the rectangle from 
the horizontal base line to the upper tio | 
horizontal line above; the purchasing 
power, by the shaded rectangle. 

Thus, the weekly wages in 1908 as well 
ax in 1907, were « 23.00, but, owing to the 
iacreased coat of necesaitiea, the»e wages 
had a purchasing power equal only to the purchasing power of 
» 20.90 in 190T. 

Simihtrly, the wagea in 1916 were 930.80, but no more could be 
purchased with them than was purchasable with 9 22.30 in 1907. 
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QUESTIONS 

1. About what were the weekly wages in 1910 ? 

2. About what was the purchasing power of the weekly 
wages in 1910 ? 

3. Without determining the weekly wages in any of the 
other years or their purchasing power, what facts about the 
wages and the purchasing power of them do you discover 
from examination of the graph ? 

143. The adjoining circle illus- 
trates another form of graph. 

In this circle is represented the 
population of the world and the part 
of it living in each of the great 
divisions of the world. 

QUESTIONS 

Judging from the graph : 

1. How does the population of Asia compare with that 
of the whole world ? With that of Europe ? 

2. How does the population of Europe compare with that 
of the whole world ? With that of all the other divisions 
excepting Asia ? 

3. Similarly compare the population of Africa with that 
of North America; also with that of South America and 
Oceania together. 

144. Another form of graph is that below, showing the 
amoimt of income taxes paid by a married man whose total 
income is between $ 2500 and $ 7000 inclusive, under the 
law existing in 1917-1918, and the amount he would pay 
under the new law proposed in 1918. 

ExpUxnaiion of ike Graph, — Along the heavy black horiaontal 
line, at equal spaces, are the numbers 92500^ 93000^ etc^^ ttipt^ 
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amtii^ ""1"^! incomes d these amannte. An income of 93600 
wonld be represented opposite a point one filth the Aatmce be- 
tween the pointa representing incomes of S260O and 9fl000i 
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On the heavy black vertical line at the left are represented at 
equal diBtancea the numbera 950, SlOO^ etc. Clearly, the side of 
a small square represents $ 10. 00. 

Notice now the lower broken line, representing the taxes under 
the law of 1S17-1918. Above 12500 is a point opposite which 
on the vertical axis would he 910. This means that the tax on 
• 2500 was iia Above 93000 is a dot opposite the point on the 
vertical wds that corresponds to 9 20. This means that the tax 
on 98000 vras 920. 
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After points were located in this manner for the incomes of 
f 2500, f 8000, f 3500, etc., the broken line was drawn connecting 
these points. This gave the tax line for the law of 1917-1918. 

In the same manner, the line for the proposed tax law of 1918 
was drawn. 

QUESTIONS 

1. What was the tax under the law of 1917-1918 for 
incomes of : 

a. $3500? b. $4000? c. $6000? d $6500? 

2. What would be the tax under the proposed law of 
1918? 

Such a graph not only represents the taxes by means of 
which the graph was constructed, but can be used to deter- 
mine the taxes for other incomes between those used. 

Thus, the tax on an income of $4250 under the 1917 law is 
determined by finding on the horizontal axis the point correspond- 
ing to that income. (See the graph.) Find then the point above 
$4250 on the "tax line." Determine the point on the vertical 
axis which is opposite this point on the tax line. It corresponds 
in this case to f 50. This means that 9 50 is approximately the 
tax on an income of 94250. In the same manner, the tax on an 
income of 9 4250 under the proposed law is represented by a points 
This point is opposite a point on the vertical axis which would be 
marked about 9 135. This means that the proposed tax would be 
about 9 135. Actually, this is the amount of the proposed tax. 

QUESTIONS 

1. What was the tax under the old law on an income of : 

a. $6200? b. $6600? c $6400? d. $6800? 
e. $3760? /. $4760? 

2. Approximately, what was the proposed tax under the 
new law on incomes of : 

a. $6260? b. $6300? c. $6800? d. $4600? 
e. $3700? /. $2900? 
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EXERCISE 94 

1. The following graph is taken from a Bulletin published 
bj the United States Bureau of Labor. This graph repre- 
sents the fluctuations in the prices for certain of the neces- 
sities of life during certain years. The numerals at the 
left are called " index numbers." By means of them, the 
prices during each month of tie years represented are com- 
pared with the average prices during the year 1916, — the 



1913 
JAN APR JULY OCT JAN 



1914 
APR JULY OCT JAN 



1915 
APR JULY OCTDEd 




latter being given the value 100. Thus, while the average 
price of farm products during 1916 was 100, from January 
to February 1913, the price was 92. This is an indication 
of the increase in price that occurred between early in 1913 
and the year 1915. 

Suggested Questions. What was the index number for 
food for any particular month or months of the table ? 

Did all three classes of necessities increase or decrease 
in price at the same time ? 
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2. Kepresent by lines of different lengths the amounts oi 
butter that could be purchased for S 1.00^ according to the 
following statistics : 1907, 3.2 lb. ; 1908, 3.1 lb. ; 1909, 3.1 lb. : 
1910, 2.9 lb. ; 1911, 3 lb. ; 1912, 2.8 lb. ; 1913, 2.8 lb. j 1914, 
3 lb. ; 1916, 3 lb. ; 1916, 2.6 lb. (See Example, § 140.) 

3. Bepresent by rectangles of different heights the num- 
ber of pecks of potatoes that could be purchased for $ LOO 
according to the following statistics : 1907, 4.8 pk, ; 1908, 
4.2 pk. ; 1909, 4.2 pk. ; 1910, 4.4 pk. ; 1911, 3.3 pk. ; 1912, 
3.2 pk. ; 1913, 4.4 pk. ; 1914, 3.9 pk. ; 1915, 6.2 pk. ; 1916, 
2.7 pk. (See Example, § 142.) 

4. Eepresent by lines of different lengths the following 
average wholesale prices of eggs in New York City : 1905, 
27 f ; 1906, 26 ^ ; 1907, 28 ^ ; 1908, 28 ^ ; 1909, 31 ^ ; 1910, 
33 f ; 1911, 30 ^ ; 1912, 33 ^ ; 1913, 33 ^. 

5. Kepresent by a graph similar to that in § 144 the fol- 
lowing weights of boys and of girls, showing the weights 
of boys on one broken line and the weights of girls on a 
second. 
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a (a) Represent by a graph like that in § 144 the cost 
at 22 } per pound of : 1 lb., 2 lb., 3 lb., 4 lb., and 5 lb. of 
steak. 

h. From the resulting graph, determine the cost at 22 ^ 
per pound of : (1) 1^ lb. ; (2) 2| lb. ; (3) 3f lb. ; (4) 4J lb. 

7. a. Draw a graph representing the cost at 21^ per 
yard of 1 yd., 2 yd., 3 yd-, 4 yd., 5 yd., etc., up to 10 yd. of 

a certain grade of muslin. 
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b. From the lesulting graph, determine the approximate 
ooet at the same rate of : 

(1) Hyd.; (2) ajyd.; (3) 5|yd.; (4) 7^ yd. 

8. Obtain the temperature readings for each hour of a 
day (to-day or yesterday) and draw a graph representing 
these readings. 
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D. United States Government Land Surrey 

145. The land area of the Central and Western States 
was surveyed by the United States Government. 

Surveyors first marked the true meridian of the earth 
(running north and south) through some prominent point 
in a district. This is called 
the Principal Meridian. 

The surveyors also marked 
the parallel of latitude running 
(east and west) through this 
point. This parallel is called 
a Base Line. They also marked 
the 7>arallels of latitude at in- 
tervals of twenty-four miles 

north and south of the base 

« 

line. 

On each of these parallels, points were established at inter- 
vals of twenty-four miles east and west of the principal 
meridian. Through these points, meridians were marked 
between the parallels, as shown in the figure adjoining. 
Because of the curvature of the earth, these meridians are 
a little less than twenty-four miles apart at the top, although 
they are full twenty-four miles apart at the bottom. 

As a result, the land was divided into tracts which are 
approximately twenty-four miles square. (See also Fig. 2.) 

Each of these tracts was divided by true parallels of lati- 
tude and true meridians into parts approximately six miles 



24 24 24 



o 

z 



Fio. 1. 



BASE LINE E 

z 
< 

9 

lU 

S 



206 



NEW HIGH SCHOOL ARITHMETIC 



II 












I 





















T 
6 



6 



square. These parts are called Townshiptt. They were 

meant to be 6 mi. square. The east and west boundaries 

of a township are full six miles in 
length; also the south boundary of 
each township of the bottom row of 
each 24 mi. square tract is also six 
miles in length; but the south bound- 
aries of all the others and the north 
boundaries of all the townships are 
less than six miles in length. 
The townships in a line north and 

south form a Range ; those in a line east and west form 

a Tier. 

The ranges are numbered east or west from the princi}>al 

meridian ; the tiers are numbered north or south from the 

base line. 



A 6mi. 6mi. 6mi. 6mi.M 

Fia. 2. 



Thus, in Fig. 2,ii AMhe assumed 
to be the base line and MT the Third 
Principal Meridian, then township 
T is 3 N., Range 2 W. of the Third 
Principal Meridian. 

Each township is divided into 
thirty-six parts that are approxi- 
mately one mile square, called 
Sections. These parts are num- 
bered as shown in the adjoining 
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figure, Fig. 3. Actually, because 
of the fact that most of the 
townships are not six miles square, 
and because of the manner of sub- 
dividuig the townships, the sections 
in the western range and the 
northern tier are slightly less than 
one mile square. 

The adjoining figure represents a 
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subdiyision of a section. Field lY would be described as 
the north ^ of the section ; field II, as the S. E. \ of the 
section ; field III, as the S. ^ of the S. W. \ of the section ; 
field I, as the N. E. \ of the S. W. \ of the section. 



EXERCISE 96 

1. Since a section is approximately one square mile, how- 
many acres does it contain ? 

2. How many acres are there in each of the fields of 
Pig. 4, p. 206 ? 

3. Describe the location of field V 
in Fig. 4, p. 206. 

4. The adjoining figure represents 
Section 22 of Township 3 N., Range w 
23 E. of the Fourth Principal Me- 
ridian. Describe the location of each 
of the farms shown in the figure. 
How large is each ? 

5. Represent by a drawing a farm described as the AV. 
J of the N. E. :^ of a certain section. 

6. Represent by a figure a farm that is described as the 
S. \V. \ of the N. W. J of a certain section. 

7. How many rods of fencing are required to inclose the 
farms described in Example 5 and Example 6 ? 

a Find the value of the farm in Example 5 at $ 135 per 
acre. 

9. Find the value of the farm in Example 6 at $ 175 pex 
acre. 
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Vn. PERCENTAGE 

146. The expression Per Cent is an abbreviation for per 
centuniy meaning " in " or " by a hundred." 

Thus, 3 per cent means 3 in every hundred. 

. The symbol for per cent is % ; thus, 3 per cent is written 
3%. 

Since 3 % means 3 in every hundred, then 3 % of 200 
must be 6, 3 % of 600 must be 15, etc. Evidently 3 ^ of 
a number is the same as j^ or .03 of the number. 

147. The Rate Per Cent is the number of hundredths to 
be found. 

The Base is the number of which a certain per cent is to 
be found. 

The Percentage is the result obtained by taking a certain 
per cent of a base. 

148. A Rate Per Cent is usually Expressed in Decimal Form 

when it is used. 

Thus, 27 ^ = ViV = -27. 

6.3 9b = M = .053. 

100 

161 96 = l?i = .161 = .163+. 
^100 ^ 

Rule. — To express a rate per cent as a decimal, divide the 
number of per cent by 100. 

KXKtvCISE 9o 

Express in decimal form : 

1. 6%. 3. 12%. 5. 20%. 7. 16%. 9. 92%. 

2. 10%. 4. 15%. 6. 35%. a 14%. 10. 83%. 

208 
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How many times a number is : 

11. 100 % of it? 14. 176 % of it? 

12. 160 % of it? 15. 300 % of it? 

13. 200 % of it ? 16. 260 % of it ? 

Express in decimal form : 
17. 310%. 19. 540%. 21. 826%. 23. 130%. 25. 140%. 
la 260%. 20. 375%. 22. 350%. 24. 226%. 26. 1000%. 

27. Four times a number is what per cent of it ? 

28. Six times a number is what per cent of it ? 

29. Three and one fourth times a number is what per 
cent of it ? 

30^ One and four fifths times a number is what per cent 
of it? 

Express in decimal form : 

31. 2|%. 34. 6J%. 37. -1%. 40. .06%. 43. 3^ %. 

32.4^%. 35. 87|%. 38. .07%. 41. .5%. 44. 5|%. 

33. 3i%. 36. 6f%. 39. 8^%. 42. 6|^%. 45. 4J %. 

Express in decimal form and observe the difference 
between : 

46. 6 % and .05 %. 49. 25 % and .26 %. 

47. 75 % and .75 %. 50. 1^ % and .016 %. 
4a 2 % and .2 %. 51. | and ^ %. 

149. Expressing a Common Fraction as a Rate Per Cent 
Example 1. — Express -j^ as a rate per cent. 
Solution. — 1. j\ is ^^ of |8g or j»r of 100 ^. 

2. .-. ^r = j\ X 100 % = Yi^ "^o = 45^j % 

Example 2. — Express -j^\ as a rate per cent 

Solution. — 1. ^Vs = ift of H* or 100 9^, 

2. .-. t¥t = * X 1009C> = ^'^A-* = 66.5 
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Role. — To expreas a common fraction as a rate per cent: 
Multiply the numerator by 100, and divide the result by the 
denominator. 

Note. — If the division is not exact, the quotient may be ex- 
pressed either as a mixed number, or be carried out to one or 
more decimal places as in Example 2 above. 

EXERCISE 97 

1. Determine the rate per cent equal to the fractions in 
the following table ; enter them in the adjoining column in 
pencil, and then memorize the results. 
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Using the results of the preceding table, give the rate 
per cent equal to : 

2. a. f; b. 2^; c. |; d. 1\; e. 4f 

3. a. I; 6. |; c. -j^; (f. -j?^; e. f|. 

4. a. V^; b. f ; c. |^; d. |; e. ^. 

Determine the rate per cent equal to : 

18. ii' 22.' 1^. 

19. m^ 23. f^. 

20. m- 24. f|. 

150. Finding the Percentage when the Base and the Rate are 
Given. 

Example 1. — Find 15 % of $ 38. 
Solution, — 1. 15 % of f 38 means .15 of ^38. 
2. .-. 15 ^ of $38 = .15 X 938 = 95.70. 
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Example 2. — Find 12^ % of $72. 

Solution, — !. 12| <fo of 972 is the same as } of 172. 
2. .-. 12i <fo of »72 = J of $72 = 99. 

Rule. — To find the percentage when the base and rate are 
given, multiply the base by the rate expressed in decimal f orm, 
or in fractional f onn. 

EXERCISE 98 

1. Find 1 % of 60, of 75, of 126, of 8409, and of 27,536. 

2. Eind 2 % of each of the numbers in Example 1. 

3. Find 10 % of each of the numbers in Example 1. 

4. Find 25 % of each of the numbers in Example 1. 

5. Find 7 % of each of the numbers in Example 1. 

6. Find 15 % of $ 28, of % 92, of % 672, of $ 2344, and of 
$5476. 

7. Find 12^% of each of the amounts in Example 6. 
Also find 37 J %, 62| %, and 87| %. 

a Find 126% of $80. Also find 210%, 120%, and 



9. Find 3^ % of $ 2500. Also find 4 J %, and 4^ %. 

10. Find 12^ % of $ 1200. Also find 16§ % and 200 %. 

U. A merchant sold goods that cost him $ 275 for 18 % 
more than they cost. What did he receive ? 

12. Out of 25 bu. of seed com, only 75% germinated 
properly. How many bushels germinated properly ? 

How much is : 

13. 70 increased by 10 % of itself? By 30 % ? 

14. $ 2500 decreased by 20 % of itself ? By 50 % ? 

15. 35,000 sq. ft. of floor space increased by 12^% of 
itself? 
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16. $ 2650 increased by 12^ % of itself ? Decreased by 
10 (Jo of itself ? 

17. The employees in a certain factory were told that 
their wages were to be increased by 10 %. What would be 
the new wages of men who had been receiving : a. $ 85 ? 
6. $125? c. $140? a. $95? e. $175? 

18. 25 ^ of the 1500 trees planted on a real estate sub* 
division died. How many were left? 

19. A man asking $ 8250 for his house and lot agreed to 
sell it for 5 % less to any one who bought direct from him 
instead of through an agent. What would be the difference 
in cost to the purchaser ? 

20. A grocer agreed to reduce all prices in his store 5 % 
for cash purchases and 3% additional if the purchaser 
carried away his purchases instead of having them delivered 
by the grocer. What would be the new prices on goods 
which were marked : a. 75^? 6. 40^? c 82^? d. $1.75? 
e. 25^? 

21. The depositors in a certain bank that failed were 
promised 35 % of the amount of their deposits. How much 
should A, B, and C receive whose deposits were $785, 
$ 234.50, and $ 548.76 respectively ? 

22. One plan of payments for bonds of the Fourth 
Liberty Loan provided that 10 % should be paid when the 
subscription was made, 20% on or before Nov. 21, 1918; 
20%, Dec. 19, 1918; 20%, Jan. 16, 1919; 30%, Jan. 30, 
1919. 

What were the payments for a person who subscribed for 
a $50 bond? For $3500 worth of bonds? For $400 
worth of bonds? 

23. A bankrupt paid his creditors 63 % of what he owed 
them. What was received by a man to whom $ 1823.70 was 
due? 
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34. The safakTy of an agent was $ 1000 per year. He also 
received 3 % of the amount of all sales over $ 25,000. What 
was his total inoome during a year when he sold $ 73,000 
worth of goods ? 

25. If 62% of a certain ore is lead and 1)% of the 
balance is silver, how much of each metal is there in 10 tons 
of the ore ? 

26. A certain fertilizer is guaranteed to contain about 
4 % of nitrogen, 10 % of phosphoric acid, and 8 % of potash. 
How many pounds of each element are there in a ton of the 
fertilizer ? ' 

27. In a certain cow testing association, the three best 
producing cows and their records were : 



Cow 
No. 


Total Pouwdb 

OF MlIA 


P«R Cent of 
BuTTEB Fat 


No. Pounds 
OF Fat 


Value of Fat 
at 30^ PUB Lb. 


1 

2 

3 


8109 
6023 
4897 


4.33% 
5.2 9t 
5.13% 







Complete the table. 

28. In brass, there is approximately 65 % of copper and 
35 % of zinc. How many pounds of each are there in a ton 
of brass? 

29. How many pounds of nickel are required for 10 tons 
of nickel steel containing 2.8 % of nickel ? 

30. The employees in a certain company were informed at 
Christmas that their wages were to be increased by 15 %. 
What wonM be the new daily wages of a man receiving: 
a. $ 1.75 per day ? h. $ 3.25 per day ? c. $ 6.40 per day ? 

31. A contractor figures 2850 board feet of studding are 
required for a certain job. He decides to add 20% for 
waste in cutting and for extras. How much should he 
order? 
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32. According to the rules of dealers, maple flooring of a 
certain grade may have not more than 7 % of the quantity 
ordered, in lengths of 2 ft. to ^ ft How many feet of these 
short lengths may there be in an order for 4350 ft. ? 

33. A heating contractor observed that current high 
prices caused an increase in the cost of installing a heating 
plant over" the cost of two years ago of about 46 %. What 
rough estimate can he give of the cost of a plant similar to 
one tliat cost $ 345.75 two years ago ? 

34. Architects charge a fee of 5 % for dmwing the plans 
and writing the specifications for an ordinary dwelling. 
What will be the fee for a house costing $7568.45? 

35. 5 % of the energy supplied by a pulley belt to a line 
shaft by a 3-horse-power engine in a certain plant is lost be- 
cause of slipping of the belt. How much of the energy 
produced by the engine is actually delivered to the shaft ? 

36. Babbitt metal, used in making bearings for machinery, 
consists of about 80% of tin, 10% of copper, and 10% of 
antimonv. How nmc^h of each of these materials are re- 
quired to make 1500 lb. of Babbitt metal ? 

37. In the spring of 1918, farmers were asked to increase 
their acreage planted to spring wheat in 1917 by 10%. 
How many acres should a man have planted who had had 
25 acres in 1917 ? 

3& Cloth loses If % of its length when it is sponged. 
What will be the new length of a piece of cloth that 
measures 12 yards before it is sponged ? 

39. A foundryman making 47 lb. of bronze wants it to 
contain 40 % of copper, 10 % of tin, and the balance zinc. 
How many pounds of each metal are required ? 

40. In a certain company 1500 workmen are employed at 
an average wage of $ 2.75 per day. They ask for an in- 
crease of 15 % in their wages. How much would this 
increase add to the pay roll of the company ? 
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151. Findins: wbat Per Cent one Number is of Another is the 
most common method of comparing two numbers. 

Example 1. — 610 is what per cent of 2745 ? 

Solution, — 1. 610 is the percentage, 2745 is. the base, and the 
rate is unknown. 

2. Since the rate times the base equals the percentage, then 
the percentage divided by the base must give the rate. 

3. .-. the rate = 610 -r- 2745 = J = 22? %. 

Rule. — To find the rate when the percentage and the base 
are given, divide the percentage by the base. 

Note. — Usually it is wise to form a fraction whose numerator 
is the percentage and whose denominator is the base. If the 
fraction is easily reduced, it should be reduced, because the result 
may be one of the fractions given in Example 1, p. 210. If the 
fraction is not easily reduced, divide, carrying the result out, if 
necessary, to one or two decimal places, as in § 149. 

Example 2. — What per cent of 120 is 15 ? 
Solution. — The rate = ,1^ = J = 12i ^fc. 

Example 3. — 37 is what per cent of 150 ? 
Solution. — The rate = ^V = 24.6 <fh . 

EXERCISE 99 

1. What per cent of 24 is 12 ? 6? 8? 4? 2? 3? 

2. W^hat per cent of 30 is 3 ? 6? 5? 15? 10? 

3. What per cent of 48 is 16? 6? 24? 36? 

4. What per cent of 50 is 5 ? 20? 30? 25? 10? 

5. What per cent of 72 is 9 ? 18 ? 48? 36 ? 144 ? 

6. TMiat per cent of 36 is 24 ? 48? 72? 90? 360? 

7. 3 is what per cent of 12 ? of 9 ? of 24 ? of 30? 
a 11 is what per cent of 33 ? of 66? of 44 ? of 55 ? 
9. 14 is what per cent of 36 ? of 42? of 28? of 84? 

10. 32 is what per cent of 48 ? of 64 ? of 320 ? of 160 ? 
of 16? 
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U. What pep cent of 26 is 5? is 25? is 60? is 100? 

12. 40 is what per cent of 60? of 20? of 60? of 90? 

13. 22 is what per cent of 11? of 44? of 33? 

14. What per cent of 64 is 16? is 64? is 128? is 96? 

15. 36 is what per cent of 25 ? of 350 ? of 20 ? of 6 ? 

16. ^Vhat per cent of 200 is 50 ? is 140 ? is 260 ? is 176 ? 

17. An article is composed of 19 parts of silver and 6 
parts of copper. What per cent of the whole is the silver ? 
What per cent is the copper ? 

18. From a barrel of gasoline containing 60 gal., 12 gal. 
were lost by leakage. What part was lost ? 

19. A certain oil company fonnd that its pump for 
retailing gasoline to motorists was delivering ^ pt. too 
much on every 5-gallon sale. a. The excess delivered was 
what per cent of the amount sold ? b. At that rate, what 
was the loss- in gallons in a day when 2468 gallons were 
sold? 

20. Out of a population of 26,832 in a certain town, 3354 
were foreign bom. What per cent were foreign born ? 

21. If 675 lb. of silver are obtained from 46 T. of a 
certain ore, what per cent of that ore is silver ? 

22. A boy in a machine shop spoiled 8 bolts out of every 
200 that he made. What per cent did he spoil ? 

23. A certain shop that employed 276 men and boys 
before the war with Germany, employed 606 at one time in 
1918. What per cent was this of their former number of 
employees ? 

24. Laborers who were earning $ 2.26 per day in 1917 were 
able to get $ 3.00 per day in 1918. a. What per cent of 
their 1917 wages was their increase in wages? b. What 
per cent of their 1917 wages was their 1918 wages? 

25. Bound steak sold for 20 ^ per po«md in 1917 and for 
32 ^ per pound during the summer of 1918. a. What per 
cent of the selling price in 1917 was the increase in the 
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sellmg price in 1918 ? b. What per cent of the 1917 sell- 
ing price was the 1918 selling price ? 

26. Anthracite coal sold for $ 9.00 per ton in 1916 and 
for $ 1L50 early in 1918. What per cent of the 1916 price 
was the 1918 price ? 

27. Milk sold for 12 ^ per quart in Chicago in 1918 and 
for 6^ per quart a few years before. What per cent of 
increase had there been in the selling price ? 

28. A contractor ^ds that 225 board feet of flooring out 
of an order of 2600 board feet is in pieces less than 3J ft. 
long. Specifications were that not over 7 % were to be in 
short lengths. Was the flooring up to specifications ? 

29. A farmer bought some seed com, the germination of 
which was said to be 93 %. He planted three separate lots 
of 50 seeds each. In pan A, 42 seeds germinated ; in pan 
B, 40 seeds germinated; in pan C, 44 seeds germinated. 
What was the percentage of germination in each pan? 
What was the average percentage of germination? Was 
the seed up to its advertised grade ? 

30. In a real estate subdivision consisting of 35 lots, one 
man owns 10 lots. What per cent of the lots does this man 
own? 

31. The following table gives the rate of pay per hour of 
certain workmen in an eastern city in 1907 and in 1916. 
Complete the table. 



WOBKMAN 


Pat p«b 

Hour ik 
1907 


Pat pbb 

Hour in 
1016 


Bricklayer . . . 


60;^ 


65^ 


Carpenter . . . 


43.8^ 


57^ 


Cement finisher . 


50^ 


Q2lf 


Gas fitter .... 


37i^ 


60^ 


Painter .... 

• 


89^ 


601 f 




Per Cent of 

Incrbahe or 

Decrease 
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32. Oat of 240 eggs placed in an incubator, 20 were found 
infertile. What per cent were infertile ? 

33. Out of 240 eggs placed in an incubator, 190 chicks 
were hatched. What per cent of the eggs " hatched out " ? 

34. One mixture of concentrated feed for cows is : 



Wheat bran, 100 lb. 
Ground oats, 100 lb. 
Com meal, 150 lb. 



Gluten meal, 75 lb. 

Dried brewers' grain, 75 lb. 

Cottonseed meal, 50 lb. 



What per cent is each constituent of the total ? 

35. In recent years, efforts have been made to have 
"sane" Fourth of July celebrations. The following table 
shows the results. Complete the table* 



Total deaths . 
Loss of fingers 
Total injured 



1911 



1916 



57 

83 

1546 



30 

24 

820 



PsB Cbmt Dbcbkabb 



36. On Feb. 26, 1916, the French cruiser Provence II, 
engaged in transporting troops in the Mediterranean, was 
sunk. About 4000 soldiers were on board, and 3000 were 
lost, — making it the greatest sea disaster in history, to 
date. What per cent were lost ? 

37. During the period from Aug. 16, 1914, to July 1, 1916, 
1876 vessels passed through the Panama Canal. Of this 
number, 709 were American owned and 822 were British. 
What per cent were American vessels and what per cent 
were British ? 

38. A molder put up 168 molds in a day, each containing 
16 pieces. When he sorted the completed work, 2544 pieces 
were found to be perfect. What per cent of his work was 
perfect ? 
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39. The weight of com on the cob is 72 pounds and of 
shelled com is 56 pounds. What per cent of the weight on 
the cob is the weight of the cobs ? 

40. Steel is made by heating iron and other metals in a 
furnace imtil they melt and fuse. 9 tons of iron and \ ton 
of the other metals were placed in a furnace. 8^ tons of 
steel were obtained. What per cent of the material was 
lost in the process ? 

41. If a man who was earning $ 135 per month had his 
pay raised to $ 150 per month, what was the per cent of 
increase ? 

42. The entire length of the Panama Canal is 50.5 miles. 
Its length on land is 40.5 miles. What per cent of its 
length is on land ? 

43. A cx)n tractor took a job for a contract price of $ 2644. 
He found that the work and material cost him $2350. 
What per cent of the sums he spent were his profits ? 

44. The approximate production for certain years of 
anthracite and bituminous coal in millions of tons is given 
in the following table. Determine the percentage of in- 
crease of each yearns production over that of the preceding 
rear. 





AMTBRACXTa 


BiTUMINOUB 




Production in 
Millions of Tons 


Per Cent of 
Increase 


Production in 
Millions of Tons 


Per Cent of 
Increase 


1900 
1905 
1910 
1914 


51.3 
69.4 
75.5 

81.1 

• 




189.5 
281.2 
372.3 
377.4 


• 



45. The balance of a certain corporation on April 30, 
1916, was approximately $ 1,398,000, and on April 30, 1917, 
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it was $ 1,547)000. What was the per cent of increase over 
the balance of 1916 ? 

46. The urban and rural population of the United States 
in 1900 and in 1910 are given in the following table. Com- 
plete the table. 



Urban . 
Rural . 



1900 



30,797,185 
45,197,390 



1910 ] 



42,623,383 

49,348,883 



Inchbasb 



Pm Cbnt or 
IvcaMJkam 



47. Using the following statistics, determine the percent- 
age of increase in the population of the United States in 
1910 over that of 1900 for each color or race. 



COLOB OR RaCB 


1910 


1900 


Pbb Cbkt of 
Imcbxasb 


White .... 
Xegro .... 
Indian .... 
Chinese .... 
Japanese . . . 


81,731,957 

9,827,763 

265,683 

71,531 

72,157 


66,809,196 

8,833,994 

237,196 

89,863 

24,326 





48. The population of Chicago in 1910 was 2,393,325 and 
the total population of Illinois was 5,638,591. What per 
cent of the population of Illinois lives in Chicago ? 

49. The losses of merchant ships from submarine attacks 
and mines during the first two years of the European War 
were estimated by French statisticians to Jiave been 2,536,000 
tons. Of these, the Entente Allies lost 1,994,000 tons, neu- 
trals 330,000 tons, and the Central Powers 212,000 tons. 
What per cent of the total did each lose ? 
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152. Finding: the Base when the P«rcent«ge and the Rata are 
Given, while less common a problem than those considered 
in § 150 and § 151, is necessary at times. 

Example 1. — 85 is 5 ^ of what number ? 

Solution. — 1. 85 is the percentage, 5 ^ is the rate per cent, and 
the base is unknown. 

2. Since the rate x the base = the percentage, 

then the base = the percentage ■*■ by the rate. 

S. .-. the base = — = 1700. 

.05 

ChecJL — Does .05 x 1700 = 85 ? Yea. 

Rule. — To find the base when the percentage and the rate 
are given, divide the percentage by the rate. 

Note. — If the rate is easily expressed as a common fraction, 
the solution may be performed as in Example 3, below. 

Example 2. — What number increased by 8 % of itself is 
640? 

Solution. — 1. The number is 100 % of itself. When increased 
by 8 9?) of itself, the result is 108 ^o of the number. 

2. .*. 540 = 108 ^ of some number. 540 is the percentage and 

108 ^ is the rate per cent. 

3. .-. the base = 540 -*- 1.08 = 500. 
ChecL — Does 1.08 x 500 = 540 ? Yes. 

Example 3. — 126 is 87^ % of what number ? 

Solution, — 1. 87i 9b = }. 

2. .-. 126 = i of some number. 

3. .-. J of the number = f x 126 = 18, 
and J of the number = 8 x 18 = 144. 

EXERCISE 100 

Find the number of which : 

1. 20 is : a. 2 ^ ; 6. 5 % ; c. 8 % ; d. 40 % ; 6. 50 %. 

2. $56 is : a. 7 % ; 6. 6 % ; c. 10 % ; d. 28 % ; e. 42 %. 
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3. 6 % of what number is : 

a. 39 mi.? b. S45? c. 231 T.? 

4. 15 % of what number is : 

a. 630? b. $91.60? c. $439.60? d. 760? 

5. Of what number is : 

a. 76rd. 25%? b. $240 6%? c. 16T. 66i%? 

6. What number diminished by 36 % of itself is 420 ? 

7. If the expenses of collection of a charity fund are 
about 8 %, approximately how much should be collected in 
order that $ 1500 may be left ? 

a It is said that only 60 % of an army actually fight at 
the front, the remaining 40 % being needed to take care of 
these 60 %. How large must an army be therefore in 
order to have 1,500,000 men available for actual fighting ? 

9. A man said that his taxes for a certain year were 
$ 131.25. If this is If % of the assessed valuation of his 
property, what was the valuation placed upon his property ? 

10. A man receives from a source other than his salary 
an income of $ 2100. Of what sum is this 6 % ? 

11. A poultryman is getting a good " hatch '' if 85 % of 
the eggs that he places in an incubator hatch out chicks 
How many eggs must be placed in incubators in order to 
obtain about 500 chicks ? 

12. . Since cloth loses about 1| % of its length when it is 
sponged, how much cloth must a woman buy in order to 
have 18 yards full length after sponging ? 

13. The population of Tacoma, Washington, in 1910, was 
83,743. This was said to be 122 % of its population in 
1900. What was its population in 1900 ? 

14. The population of Oklahoma City, Oklahoma, in 
1910 was 64,205. This was said to be 639.7 % of its 
population in 1900. What was its population in 1900 ? 
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15. There is a shrinkage of about 15 % in the ioe placed 
in an ice house, before it is sold during the following 
summer. How much ice should a company store in order 
to have at least 25,000 tons to sell during the summer 
season? 



EXERCISE 101 

Miscellaneous Exercises 
1. Find the missing numbers in the following table : 



p 


R% 


B 


435 


15 9fc 


? 


508.25 


? 


2675 


? 


6f9fc 


5278 


76 


? 


294 


322 


H^ 


? 


? 


3i* 


15,275 



2. A merchant has floor space of 40 ft. by 70 ft. He 
decides that he must have about 35 % more floor space. 
How much floor space will he then have all together ? 

3. A man paid $273.45 in taxes last year. He learns 
that taxes are to be increased about 8 % . What is the 
probable amount of his taxes for the coming year ? 

4. In the month of May, 18 days were cloudy. What 
per cent of tlie days were cloudy ? 

5. In one class, 14 pupils out of 27 were marked 
excellent. In another class, 4 pupils out of 23 were marked 
excellent. Find the per cent marked excellent in each 
class. 

6. A man whose salary was $ 2750 per year was given 
an increase of $ 250. What per cent of increase was t^s ? 
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7. At one time daring the summer of 1918, the available 
supply of wheat in the United States was enough to fur- 
nish 12,000,000 bu. per week until harvest time, whereas 
the normal consumption was 50,000,000 bu. per week. By 
what per cent should each person have cut his regular 
consumption of wheat in order to do his part toward 
making the available supply last ? 

8. The following table shows the total population in the 
United States ten years of age and over, and the total 
number of illiterates. Find the per cent of the illiterates 
among each class. (Census 1910.) 



Ciuw 



Native whites 
Foreign whites 
Negroes . . . 



Population 



50,989,341 

12,944,529 

7,317,922 



lUiXTBBATB 



1,534,272 
1,650,361 
2,227,731 



PXB C»MT IlUTBRATX 



9. A contractor's bid on a certain street construction job 
was $ 55,785. It was agreed that 10 ^ of the amount was to 
be retained by the town for two years as a guarantee fund, 
to insure compliance with the specifications. How much 
would the contractor receive upon completicm of the job ? 

10. In 1909, the population and the number of wage 
earners in manufacturing plants in the five largest cities of 
the United States were : 



Cnr 


Popuxjation 


No. Engaged 
IN Mpo. 
Plants 


Per Cent Enqaoed is 
Mfo. Plamtb 


New York City . 
Chicago . . . 
Philadelphia . . 
St. Louis . . . 
Boston, Mass. 


4,766,883 

2,185,2^3 

1,549,008 

687,029 

670,685 


554,002 

293,977 

251,884 

87,371 

69,637 





Complete the table. 
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U. When gas is made from coal in a gas factory, coke i» 
obtained as a by-product. The amount of coke obtained is 
about 70 % of the amount of coal used. How many tons of 
coke will be produced in a factory which consumes 3760 tons 
of coal per month ? 

12. The populations of certain states in 1910 and in 1900 
are given in the following table. Find the per cent of in- 
crease or decrease in the population of 1910 over that of 
1900. 



Staxs 


1910 


1900 


Pkb Cbnt Incrsaab or 
Dbcrxabs 


Idaho .... 
Oklahoma . . . 

Iowa 

Washington . . 


325,594 
1,657,155 
2,224,771 
1,141,990 


161,772 

790,391 

2,231,853 

518,103 





13. A contractor figures that the actual cost of a certain 
job is $ 13,275. He decides to add 10 % for his profits and 
5 % for possible but unforeseen extra expenses. How much 
will his bid be ? 

14. In 1909, 7,678,678 persons were employed in manu- 
facturing plants in the United States. Of ^ese, 273,266 
were proprietors or members of the firms; 790,267 were 
salaried employees; and 6,615,946 were wage earners. 
What per cent was each class of the total ? Arrange the 
given data and your results in tabular form. 

15. The city population in 1900 was 31,609,645 and in 
1910 it was 42,623,383 ; the rural population in 1900 was 
44,384,930 and in 1910 it was 49,348,883. Eind the total 
population in each of these years and the per cent of in- 
crease in 1910 over that of 1900 for the total, the city, and 
the country populations. Arrange the given data and your 
results in tabular form. 
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153. The advertised price at which an article may be 
bought is called the List Price. Sometimes the article is 
sold for less than the list price ; then the difference between 
the list price and the actual selling price is called a Di»- 
count. 

A discount is usually stated as a certain per cent of the 
list price. 

Thus, a discount oi 2<j^ from the list price means that 2 ^ of 
the list price is subtracted from the Hst price. 

154. Why Discounts are Given. — Wholesalers usually pub- 
lish a general catalogue describing their goods. In this 
catalogue, a list price for each article is given. This price 
is usually made great enough so that it is the maximum 
price that must be charged even if the price of material and 
labor should increase. In order to inform their customers 
about the actual prices at any time, wholesalers issue from 
time to time a list of discounts from these published list 
prices. In rare cases, especially recently, wholesalers have 
had to add to their list prices in order to arrive at adequate 
selling prices. 

The following is an excerpt from such a price list, giving 
prices relating to page 184 of a certain jobber's catalogue. 

Page 184. Hand Power- Punclies and Shears 

FifT, A 1 . . List plus 60 ^c Fig. A 10 . . List plus 60 ^t 

Fig. A3.. List plus 60 </c . Fig. A 42 . . List plus 60 ^ 

Boilermakers* Screw Punch Discount of 45 ^ 

Extra parts for same Discount of 60 ^ 

Fig. 510 B, Simplex Shear Net 

Beading Tool, each f .90 
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Sometimes special discounts are given to favored cus- 
tomers, either because they are large purchasers or as a 
special courtesy to them because of personal friendship. 

155. Sometimes More Than One Discount is offered. In 
such cases, the first discount is computed on and subtracted 
from the list price ; the second discount is computed on and 
subtracted from the first remainder ; etc. 

Eocample, — Find the net cost of an automobile tire listed 
at $ 32.60, with discounts of 20 % and 10 %. 

Solution. — 1. The list price of the tire = 932.60 

2. 20 9fc or i of f 32.60 = _ 6.52 

The first remainder = 9 26.08 

3. 10 * or iV of ♦26.08 = 2.61 

The net price = f 23.47 

156. When goods are bought, an agreement is made 
about the time when payment is due. This comes under 
the Terms of Sale. The sale may be for '' net cash," or for 
" net cash in 10 days," or 30 days, or 90 days. When pay- 
ment is not demanded at once, a discount for cash payment 
is usually offered. 

Thus, the terms of a sale may be ^*2^ for cash in 10 days, or 
net cash in 30 days." The cash discount is subtracted from the 
net cost after all other discounts have been subtracted. 

157. Below is a sample Invoice, modeled after one used 
by a well-known manufacturing company. Note in it the 
manner of indicating the terms of payment, as well as the 
general form of the invoice. 

In this invoice, "2 9^/1 5th Prox." means that 2^ will be 
allowed if payment is made on or before the 15th of the next 
month. 

At the end of the invoice, the 2 ^ cash discount had been de- 
ducted by the clerk at Wharton and Iliiber's at the time of mak- 
ing payment, for, as indicated by the Receipt, the payment was 
made before the 15th of the next month. 
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The Stowe Manufacturing Ca 

Brighton, Mass., iZj.' '. 



Cases -.Iba 



Sold t^.V^t^^.T-.'^^^ty.'... Pkga.. 



lbs. 

Snipped by 

^1 8 w<XJi otAe/L 



cfoodL^, 



QnAMTTXT 


LiBT No. 


DxsciupnON 


PUCB 


Extension 


TOTAI, 


2idz. 


J 364 


Desk Locks 


f 6.38 dz. 


1505 










Less 16}, 7} ^ 








12 20 


lidz. 


426 


Bronze padlock 
Iiftss 10 9fc 


21.70 dz. 


27 


13 


1 

2442 

( 






Parcel post 










17 






Insurance 








05 
36 93 






^<1o C 


ash discou 


nt 




73 






Received Pa 


yment 






36 20 






Mar. 8, 1 


018 














Stowe 


Man'f g. C o. 









t» 



Note. — The symbol N/30 or N/60 means *' net cash in 30 days 
or in 60 days respectively. 



EXERCISE 102 

Find the net price when the rate of discount is : 
o. 10 %; 6. 20 % ; c. 50 % ; d. 25 % ; 

e. 33^%; /. 5 % ; S'. 12^ % ; ^. 16| % ; 
and the list price is : 

1. $15.00. 3. $2.35. 5. $336.00. 7. $47 60. 9. $4.15. 

2. $25.00. 4. $7.86. 6. $125.00. a $27.50. 10. $8.72. 
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Find the net amount of an invoice for : 

U. $ 60 less 33^ % and 10 %. 

12. $ 80 less 10 % and 33^ %. 

^3. $ 5.45 less 20 % and 10 %. 

14. $ 15.84 less 12| % and 25 %. 

15. $ 27.65 less 20 % and 5 %. 

16. $ 18.50 less 66| % and 5 %. 

17. $ 250 less 12 J- % and 10 %. 
la $ 563.20 less 12^ % and 15 %. 

19. $ 26.75 less 20 %, 10 %, and 5 %. 

20. $73.751es8 40%, 20%, and 15%. 

Find the net amount of the following invoices : 



Ex. 

No. 


Cost AT 
LiarPBicx 


21. 


954.90 


22. 


231.00 


23. 


19.60 


24. 


125.85 


25. 


5265.00 



Tradb 
Discount 



10% 
20 9^,10% 
25 %, 12i % 
33J 9b, 5 % 
33} 9^, 25 9b 



Tbbms 



2/10 ; N/30 
5/30; N/90 
1/10; N/30 
3/30; N/90 
5/30; N/60 



Datb or 
Intoxo 



June 8, 1917 
May 10, 1918 
Sept. 12, 1918 
Aug. 6, 1918 
Apr. 13, 1918 



Datb Paid 



June 30, 1917 
June 1,1918 
Sept. 20,1918 
Sept. 20, 1918 
May 10,1918 



Note. — Other drill examples can he made hy inserting other 
prices for those giyen in Examples 21-25. 

26. A local hardware dealer gives 5 % discount for cash. 
Find the amount to be paid on the following purchases for 
cash: 

1 garden spade @ $ 1.85 ; 1 garden hoe @ $ .60 ; 1 gar- 
den rake @ $1.10; 1 hand cultivator @ $.20; 1 large 
coltiyator @ $ 1.45. 
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The following examples were copied from actual iuToices 
received by a hardware dealer. Find the net amount of 
each invoice. 

27. Item A, amounting to $116.40, less 87^%, 25%, 

25%, 6%. 

Item B, amounting to $ 79.00, less 70 %, 5 %, 20 %, 

10%. 
Item C, amounting to $ 10.95, less 85 %, 10 %, 10 %, 

5%. 

28. Item A, amounting to $ 28.00, less 85 %, 25 %, 25 %, 

5%. 
Item B, amounting to $202.30, less 87^%, 25%, 

25 %, 5 %. 
Paid so as to receive also a cash discount of 2 %. 

29. Item A, amounting to $ 4.50, less 85 %, 10 %, 10 %. 

Item B, amounting to $ 22.50, less 85 %, 25 %, 25 %, 

6%. 
Item C, amounting to $209.20, less 87| %, 25%, 
25 %, 10 %. 

30. Item A, remounting to $ 42.50, less 62^ %, 5 %, 25 %, 

10%. 
Item B, amounting to $ 7.50, less 85 %, 10 %, 10 %, 
5%. 

31. Determine the amount to be paid by a firm for two 
^82 keys listed at 25^ each, less 30% and 15 %, assum- 
ing that they paid the bill in time to secure an additional 
discount of 2 % for cash. 

32. The following approximate prices are quoted on ordi- 
nary garden hose by one dealer : 

A grade, in 500-ft. rolls, 35 % and 5 % off list price. 
Less than 500 ft., 30 % off list price. 
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B grade, 25 % off list price. 
C grade, 50 % oif list price. 

Determine the approximate cost of : 

1500 ft f " A grade hose listed at 25 i per foot. 
1200 ft. I" A grade hose listed at 19 ^ per foot. 
1000 ft. I" B grade hose listed at 19 i per foot. 
2500 ft. f " C grade hose listed at 15 j^ per foot 

33. Determine the cost of the following blacksmith's 
supplies bought for cash. 

One # 10 heavy duty anvil listed at $ 110.00 but sold at 
an advance of 15 ^5? over list price. 

One # 104 6-lb. sledge listed at $ .30 per pound, less 50 %. 

One # 103 3-lb. double-faced hammer, listed at % .40 per 
X)ound, less 45 ^. 

One round blacksmith's jjunch, \*\ weighing 1 lb. 12 oz. 
at § .25 per pound. 

One round blacksmith's punch, f ", weighing 2 lb. 4 oz., 
at S .25 per pound. 

One 10" blacksmith's pincers, listed at $ .75, less 10 % . 

One 12" blacksmith's pincers, listed at $ .86, less 10 %. 

One 14" blacksmith's pincers, listed at % 1.00, less 10 %. 

Terms : 5 % cash, or N/30 days. 

Make out in full an invoice from each of the following 
sets of data, patterning after the sample on p. 228. 

34. The United States Book Co., Chicago, 111., sold to 
Hendricks and Son, Danville, Mich., on Aug. 14, 1918: 
45 copies Beginners' Algebra @ S 1 ; 45 copies First Course 
in English @ $ 1.25 ; 12 copies High School Physics @ 
S1.25. Allow a dealer's discount of 20 %. Terms, 2 % in 
10 days, net in 30 days. Assume that Hendricks and Son 
pay the bill on Aug. 21. How much money should they 
send ? 
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35. The Union Tire Co. of Akron, Ohio, on July 28, 1918, 
sold to J. B. Friend and Co. of Summit, Ohio : 12 Clincher 
casings 30 x 3^ @ $ 20.45 ; 10 Clincher casings 30 x 3^ @ 
$ 17.67 ; 12 Dunlop casings 32 x 3^ @ $ 2438 ; 6 Dunlop 
casings 33 x 4 @ $ 31.25 ; 6 Dunlop casings 34 x 4 @ 
$ 36.85. 

Prices subject to discounts of 12^^ and 10^. Terms, 
5% off for cash before 10th of next month. Bill paid 
Aug. 5, 1918. Determine amount paid. 

36. The Natenas Enameling Co., Chicago, 111., on Mar. 16, 
1918, sold to David Jenkins and Co., of Hastings, Indiana, 
4^ doz. § 200 stove pans @ $ 6 per dozen, less 40, 10, 5, and 
5 %. They made a cash discount of 25^ on the whole bill 
to cover the freight. Terms, 2 % for cash in 10 days, net in 
60 days. The bill was paid on Mar. 27, 1918. Find the 
amount. 

37. The Acme Screw Co., Providence, R. I., sold to the 
Kerwin Hardware Co. of Montrose, N. Y., on May 12, 1918, 
the following : 10 gr. each of the following bright flat-head 
screws, f' #8 @ $ .95 ; i" # 6 @ $ .80 ; 1^' # 10 @ $ 1.40 ; 
U" #11 @ $1.50; 1.}'' #12 @ $1.65; IJ" #10 @ $1.30; 
ly # 12 @ S 1.55. These were sold at list less 87^, 5, 26, 
and 10 % . (These were the actual discounts.) Also 10 gr. 
each of the following blued round-head screws : 2^' # 14 @ 
$ 2.90 ; ly # 12 @ $ 1.65. These were sold at list less 86, 
5, 25, and 10%. Also 10 gr. nickel round-head screws 
H" # 8 @ $ 1.30 less 77|, 5, 25, and 10 ^J. 

The terms were 2 % for cash in 10 days, net in 30 days. 
The bill was paid on May 25, 1918. Find the amount. 

38. The Manville Manufacturing Co., Chicago, HI., sold to 
A. B. Stephens of Kewauna, Ohio, on Aug. 14, 1918, one 
5 H.P. stationary gasoline engine, listed at $178, with 
$ 10 extra for a kerosene attachment. It was sold at list* 
less 30%. Terms, 3% for cash in 10 days, net in 30 
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days. The bill was paid on Aug. 29, 1918. Find the 
amoimt. 

39. The Winston Garage bought the following supplies 
from the Central Auto Supply Co. of Cleveland, Ohio, on 
Feb. 24, 1918: | doz. automobile jacks §6, listed at $2, 
less 25 % ; 3 doz. §20, size 93 grease cups @ $ .40 each, lesa 
75 % ; ^ doz. Ford Tool Sets at $ 3.73 each, less 20 % and 
10 fo' Terms,' cash in advance. 

40. J. E. DeLancey, a street contractor, ordered from 
the Spencer, Baldwin Co. of Detroit, Mich., on June 5, 1918, 
the following tools : 2 doz. Fig. 57 C, # 4, D handle shovels @ 
$ 19.50 per dz., less 10 % ; 1 doz. Fig. 50 B, # 3, D handle 
shovels @ $ 19, less 5 % ; 2 doz. Fig. S5, 8 lb. clay picks @ 
$ 16, less 35 % ; 3 doz. Fig. 95 pick handles @ $ 11.50, 
less 50 % ; 6 Fig. 52 wheelbarrows @ S 66 per dozen, less 
5 % ; 3 scrapers, size 2, @ S 8.25, plus 65 %. Terms, 5 % 
off for cash in 30 days, net in 90 days. Bill paid July 1, 
1918. Find the amount. 

41. B. M. Chandler and Co. publish the following changes 
In prices from those published in their Catalogue # 27. 

Polished Brass Row Locks, Style 105, list plus 80%. 
Polished Brass Row Locks, Style 103, list plus 40%. 
Spruce Boat Oars, per foot 16^. 
Terms, 2 %/10 days, N/30 days. 

Determine the cost to the Lake View Boat Co. of the fol- 
lowing goods, bought on April 15, 1918, and paid for on 
April 22, 1918. 

6 pairs # 2, Style # 105, polished brass row locks, listed at 
$2 ; 12 pairs # 2, Style # 103, polished brass row locks, listed 
at $ 1.75 ; 6 pairs 7 ft. spruce oars ; 6 pairs 7^ ft. spruce 
oars ; 6 pairs 8 ft. spruce oars. 



These all 
subject to a 
discount of 
48.48%. 
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42. The Rainey Pipe Co. of MarksvillCy Penn., sold to the 
Hastings Heating Co., of Milton, Ohio, on July 2, 1917, the 
following : 

2505 ft. ^" iron pipe @ 8^^ per foot, less 45.48% ; 

6006 ft. f iron pipe @ 11:^^ per foot 

3014 ft. 1" iron pipe @ 17^ per foot 

3009 ft. 1 J" iron pipe @ 23 ^ per foot 

2007 ft. ly' iron pipe @ 27^^ per foot 

2004 ft. 1" iron pipe ® 37^ per foot 

1512 ft. 'ly iron pipe @ 58^^ per foot 
810 ft. 3" iron pipe @ 76^^ per foot 
408 ft. 4" iron pipe @ % 1.09 per foot, less 44.48 %. 
Terms 5 % for cash in 30 days, net in 90 days. 

Bill paid July 31, 1918. Find the amount. 

(This is an actual invoice of a heating company.) 

Profits and Losses 

158. Profits and Losses in sales of merchandise or in other 
business transactions are usually computed and described in 
per cents. 

The Net Cost of an article is the actual sum paid for it. 
If other expenses are incurred in getting possession of the 
article, such as freight or delivery charges, fees to a pur- 
chasing agent, or if expenses are incurred in disposing of 
the article, such as expense for rent, heat, light, clerk hire, 
etc., — all these items must be added to the net cost to give 
the Gross Cost. 

If an article is sold for more than its cost, then 
Tlie, Selling Price — TJie Gross Cost = 77ie Profit. 

If an article is sold for less than it cost, then 

The Gross Cost — The Selling Price = The Loss. 

Profits and losses are usually computed as a certain per 
cent of the cost. The cost is the base, and the profit or loss 
is the percentage. 
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EXERCISE 103 

Find the selling price of an article if : 



Ex. No. 


Cost Was 


Gain Was 


JEx. No. 


Cost Was 


Lobs Was 


1. 


«2200 


10 96 


1 6. 


9625 


20 9fc 


2. 


1650 


20<fh 


7. 


1040 


12196 


3. 


750 


5^ 


8. 


6400 


50% 


4. 


UOO 


6^6 


9. 


3225 


10 96 


5. 


2100 


335 ^ 


10. 


4500 


25 96 



Find the rate per cent of gain or loss if : 



Ex. No. 


Cost Was 


Gain Was 


Ex. No. 


11. 


flO,000 


92000.00 


16. 


12. 


4500 


450.00 


17. 


13. 


2350 


352.50 


18. 


14. 


6800 


1700.00 


19. 


15. 


720 


90.00 


20. 



Find the rate of gain or loss if : 




Loss Was 

9125 

195 

430 

1830 

200 



Ex. No. 


Cost Was 


SxLLiNO Pbicb Was 


Ex. No. 


Cost Was 


Sbluno Pricb Was 


21. 


9 125.00 


9150.00 


26. 


9 32.50 


935.75 


22. 


64.00 


72.00 


27. 


450.00 


375.00 


23. 


150.00 


135.00 


28. 


8.00 


11.00 


24. 


275.00 


200.00 


29. 


1275.00 


1500.00 


25. 


1050.00 


1200.00 


30. 


2650.00 


2500.00 



31. A dealer purchased goods for S 245 and sold them at 
a loss of 33 J %, What was his loss ? 

32. A tradesman sold at a loss of 15 % goods that cost 
$ 586.20. What did he jeceive *^ 
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33. A dealer bought 25 barrels of flour at $10.40 per 
barrel. At what price must he sell them per barrel to make 
a gross profit of 18 % ? 

34. A merchant sold some goods for $416.52. If it is 
assumed that he marks his goods so as to make a gross 
profit of 17 %, what did the goods cost him ? 

35. At what price must a lot selling for $ 500 be bought 
so as to make 15 ^ on the cost ? 

36. A wholesale dealer bought .250 bu« of potatoes at 
$ .93 per bushel. The freight was $ 8.50, and the cartage 
was $5.25. At what price must he sell them per bushel so 
as to gain 15 % on the gross cost ? 

37. What is the rate per cent of gain on a lot bought at 
$ 420 and sold for $ 595, if the seller had to pay an agent a 
commission of 5 % of the selling price ? 

3a What is the rate of gain on peaches bought for $ 3.75 
per bushel, and sold for $ .25 per quart ? 

39. A certain automobile that sold for $ 1265 in the fall 
of 1917 was selling for $ 1490. in the summer of 1918. If a 
dealer sold during the summer of 1918 an automobile that 
he had m stock in the fall of 1917, what per cent of profit 
was there for him in the transaction ? 

40. A man bought a lot costing $ 525 and built upon it a 
house costing $2750. He had to pay for special improve- 
ments on the street $235. He sold the house and lot for 
$3775. What per cent of profit did he make on the 
investment, assuming that the whole transaction occurred 
during one year ? 

41. A man rented an acre of ground for $8. He paid 
$ 6 to have it plowed, harrowed, and planted to com. He 
paid $1.50 for the seed corn. It cost him $4 to have the 
corn cultivated and $ 5 to have the com harvested. He got 
45 bu. of com worth $ .75 per bushel. What per cent of 
profit did he make on his investment ? 
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Marking Goods 

159. Merchants often employ a secret ajstem for mark- 
ing the cost and selling price of their goods. Often the 
letters of some word are used to represent the digits with 
which numbers are written. 

Thus, the letters of the word manuscripL 
J-- -ui-v jx x/u manuscript 

adjoimng, might be used to represent the loaAfiftTfton 

digits below them respectively. 

Then, to represent f 269, the letters acp would be written on 
the price tag. 

• To avoid the repetition of one letter where a price like 
44^ is. to be represented, a repeater such as the letter z is 
used. 

Thus, 44 P would be represented by uz. 



A typical price tag representing a cost of 
S 13.57 and a selling price of $ 16.75 is shown 
at the right. 



mnsr 



mcrs 



160. One problem of the merchant is the determination 
of a selling price so as to gain a reasonable profit on the 
cost. 

Example. — A merchant wished to mark an article cost- 
ing $1.28 at an advance of 25 %. Determine the selling 
price, and represent it and the cost by the letters of the 
word manuscript. 

Solution. — 1. 25 9{j of « 1.28 = 9 .32. 

2. .-. the selling price = 9 1.28 + 9 .32 = 9 1.60. 

8. The cost will be represented by rnai 

and the selling price by met. 
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EXERCISE 104 

Determine the selling price and represent it and the cost 
in each of the following examples by the letters of the 
word manuscript^ if the cost is : 

1. $ .86, to be sold at a profit of : €U 15 % ; &. 20 %. 

2. $1.13, to be sold at a profit of: a. 20 % ; b. 12|^ %. 

3. $7.83, to be sold at a profit of : a. 25 % ; b. 30 %. 

4. $ .68, to be sold at a profit of : a. 35 % ; 6. 25 ^. 

5. $ 1.42, to be sold at a profit of : a. 33J % ; 6. 20 %. 

6. $5.35, to be sold at a profit of : a. 10 % ; 6. 12^ fc. 



b. 16%. 
b. 10%. 
b. 25%. 



7. S 12.40, to be sold at a profit of : a. 16 J % 

8. $26.25, to be sold at a profit of : a. 12^ % 

9. $ 32.15, to be sold at a profit of : a. 20 % 

10. $ 65.35, to be sold at a profit of : a. 40 % ; b. 37 i %. 

11. A merchant bought : 

} dz. |$^200 Aluminum Teapots @ 93.00 each, less 15 9b. 
^ dz. jf 400 Aluminum Teapots vS 93.50 each, less 15 ^b. 
^ dz. 1 173 Chafing Dishes @ 9 8.50 each, less 25 ^. 

a. Find the net cost of these articles, if purchased and 
paid for so as to receive a discount of 2 % for cash. 

b. Determine the selling price for each article, if sold so 
as to make a gross profit of 40 % over the net cost. 

12. A merchant bought the following goods : 

1 doz. horse blankets, #3721, size 84 x 90 @ 98.00, less 45 5&. 
{ doz. horse blankets, jj(3945, size 84 x 90, @ f 9.50, less 40^. 
1 doz. rawhide halters, #592, 1} in., @ $45.00 per dozen, less 
30 9^. 

a. Determine the total net cost of these articles. 

b. Determine the selling price for each single article so 
as to gain 20 % on the net cost. 
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Commission and Brokerage 

161. Firms and individaals often buy or sell goods or 
conduct other business transactions through agents. Such 
agents are also called Salesmen, Commission Merchants, or 
Brokers. 

A Commission Merchant buys and sells farm, garden, and 
dairy produce, and groceries. 

A Broker arranges business bargains and contracts be- 
tween parties. There are real estate brokers, stock brokers, 
bond brokers, cotton brokers, etc. 

The person or persons for whom an agent acts is called 
his PrincipaL 

The fee charged by an agent in general is called a Com- 
mission. That charged by a broker is called Brokerage. In 
many cases the fee is a certain per cent of the money value 
of the property involved in the transaction. 

162. Goods shipped by a commission merchant to his 
principal or by a principal to his agent is called a Shipment ; 
goods received by either from the other is called a Consign- 
ment. 

A commission merchant, after selling goods for a principal, 
sends him an Account Sales ; after buying goods for a prin- 
cipal, he sends him an Account Purchases. 

The Gross Proceeds of a sale is the sum received from the 
purchaser. The Net Proceeds is the sum remaining for the 
principal after all charges have been deducted. 

In case a commission merchant purchases goods for a 
principal, the Prime Cost is the actual sum paid for the 
goods. The Gross Cost is the sum of the prime cost and all 
other expenses involved in making the purchase and ac- 
quiring possession of the goods, such as freight, cartage, etc. 

163. The commission fee, when expressed as a per cent, is 
based upon the gross proceeds of a sale or on the prime cost of a 
purchase* 
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For the account of 



An Account Sales 

Alilwaukeef Wis., 

if. B. CaLDWALL & COMPANT 

Commission Merchants 



Date 
Rxc'D 



3/12 



Car 



37592 



CONTSNTB 



Rye 

25250 lb. 

Wheat 

54920 lb. 



Date 
S01.D 



8/12 



Freight 

Switching 

Weighing and Inspection . 
Commission (IJ ^ per bu.) 



Chaboea 



870 



18^ 



0( 



QnAHTrrr 



450.89 bu. 

915.33 bu. 
45.78 



309.57 



19 8( 



Grade 



3 12.83 1276 



2 A.S. 

5 9fc 



Prici 



2.15 



Amouiit 



02 



1869;57 



BH5 



50 



91*98 



Net proceeds 



3053%! 



Note. — Observe that the weight of rye and wheat are given in 
pounds and are converted into bushels. See Tables for the weights 
of each per bushel. 

Also observe that the wheat suffers a reduction because of im- 
purities. 2 R. S. means # 2 Red Spring Wheat. 

EXERCISE 106 

1. What are th^ net proceeds to a farmer whose agpuit 
sells for him 1975 biLof com, at $ 1.33^. per buahel, charg- 
ing 2 % for commiBsion and $ 47.50 for freight and switch- 
ing charges ? 
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2. An agent sold 3500 yd of silk at $2.18 per yard. 
His charges were : commission, 2^ % ; freight, $ 135.00. 
What were the net proceeds ? 

3. What were the net proceeds on the sale of 375 bbl. of 
flour at $ 10.40 per barrel, if the commission was 3J^ %, and 
charges for freight and storage were $ .67 per barrel ? 

4. An attorney charged 10% for collecting a debt of 
$ 945.00. He submitted also incidental charges of $ 15.00. 
What were the proceeds to his client? 

5. What are the net proceeds of a transaction if the 
gross proceeds are $ 786.45, the commission rate being 
2i %, and other charges $ 22.65 ? 

6. What rate of commission is an agent charging if the 
gross proceeds of a transaction are $ 387.50 and the com- 
mission is $ 9.69 ? 

7. A college student sold during eight weeks of his sum- 
mer vacation 730 copies of a book at $ 1.50 each, receiving 
a commission of 35 %. His expenses averaged $ 15.00 per 
week. What did he make during his trip ? 

& A man bought 1500 bu. of oats at $ .69 per bushel, 
paying a commission fee of 1 %, and other charges of 
$ 15.00. A few days later, he sold them for $ .73^ per 
bushel, again paying a commission of 1 %. What did he 
gain or lose by the transaction ? 

9. The gross proceeds of a transaction are $2748.00 
There are charges of $12.50. The net proceeds are 
$2598.10. What rate of commission (on gross proceeds) 
was charged ? 

10. An attorney charges $ 50.00 for his services in col- 
lecting a debt of $ 725.00. What rate of commission did 
he receive ? (Carry result to only one dtoimal plaoe.) 
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U. Kule and fill in an accourU saies from the following 
data: William Parker and Son, Commission Merchants, 
Chicago, 111., nnder date of Oct. 15, 1918, notified W. J. 
Brown, Park Ridge, 111., that they had received on Oct. 11, 
1918, a car, No. 44620, of barley, weighing 47,520 lb. ; that 
they sold it on Oct. 13, 1918, as grade 4 barley, at $ 1.35 
per bushel. Charges : freight, $ 39.59 ; weighing, $ .55 ; 
inspection, $ 1.20 ; commission, 1^ f^ per bushel. 

12. Rule and fill in an account sales from the following 
data: 

J. C. Benedict, St. Paul, Minn., on Sept. 28, 1918, noti- 
fied Henry Sanstrom, Big Falls, Minn., of the receipt on 
Sept. 22 of car No. 60538, containing 50,350 lb. of wheat, 
containing 5 % impurities ; that they sold it on Sept. 22 
at $ 2.18 per bushel. Charges : freight, $ 39.45 ; weighing, 

5 .80 ; inspection, $ 1.35 ; commission, 1^ f! per bushel. 

13. James Barton, Des Moines, Iowa, sold for Oscar 
Sorenson, Fairfield, Iowa, 27^ T. of hay at $ 23.75 per ton. 
He charged a commission of 3 %. He paid freight of 
$ 42.85. Render an account sales, imder date of Nov. 22, 
1918. 

14. Render to the Midvale Market Co., Midvale, Penn., 
an account purchase of the following articles, bought for 
them on June 21, 1918, by M. L. Selden, Fruit and Produce 
Merchant of Pittsburg, Penn. : 

3 tubs containing 50 lb. each of butter, at S .47 per pound ; 
10 cases, containing 30 dbz. each of eggs, at $ .34 per dozen ; 

6 bunches of bananas at $ 3.25 per bunch ; 2 boxes oranges 
at $ 7.75 per box ; 10 crates of peaches, at $ 2.50 per crate ; 
2 crates of pineapple at $ 4.75 per crate ; 5 boxes of Michi- 
gan celery, at $ 2.75 per box ; 500 lb. of new i)otatoes at 
9 2.85 per hundred. Charges : commission, 5 % ; cartage, 
% 4.26 : freight, $ 6.35. 
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15. R. L. Burton and Co., Chicago, 111., sold for the 
Union Grove Creamery, Union Grove, 111., the following 
consignments of butter during one month, charging a com- 
mission of 2 %. Make out an account sales, under date' of 
June 30, 1918. 

June 8, 15 tubs, averaging 50 lb., at $ .43 per pound ; 
freight, $ 1.G2. 

June 18, 20 tubs, averaging 50 lb., at S .45 per pound ; 
freight, $2.28. 

Jime 24, 13 tubs, averaging 50 lb., at $ .44 per pound ; 
freight, $ 1.52. 

June 29, 12 tubs, averaging 50 lb., at $ .46 per pound ; 
freight, $ 1.33. 

Cartage on each consignment. $ .10 per tub. 

16. A broker buys for his principal, securities valued at 
$ 9500.00, charging brokerage of | %. What was the 
brokerage ? 

17. The Central Realty Company, Melrose, Conn., sold 
for Hannah Putnam a farm of 84 A., at $ 72.60 per acre. 
The charges were : for bringing down to date the abstract 
of title, $3.75; incidental expenses, $17.75; commission, 
5 %. What were the net proceeds ? 

18. Barker and Davis, Auctioneers, charge a commission 
of 5% for their services. What are the net proceeds to the 
owner of a farm if Barker and Davis sell at auction their 
farm personal property for § 3486.38 ? 

The following problems, while not practical, sometimes 
appear in examinations. 

19. An agent received $ 2500 to invest, out of which he 
must receive enough to pay him his own commission at 
2\%. How much can he invest and what will be his 
commission ? 

Suggestion, Since the commission is computed on the prime 
cost, then 9 2500 is 102| ^ of the prime cost of the goods pur- 
chased. 
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20. A merchant received $2194.50, with which to pur- 
chase flour at S 9.37-^ per barrel, and pay him his own com- 
mission at the rate of 4^^. How many barrels of flour 
should he purchase ? 

21. An agent charges a commission of 4 % for purchas- 
ing goods. If his commission was $ 352.60, what was the 
prime cost of the goods purchased ? 

22. What sum must be sent to a broker to enable him 
to buy 15 T. of hay at $ 23 per ton, and pay his commis- 
sion at the rate of 3^ % ? 

23. A commission merchant . purchases for a principal 
goods at a prime cost of $ 2384.65. His fee is at the rate 
of 2t} % ; other charges are $ 73.42. What was the gross 
cost of the shipment ? 

24. An agent sold for a grain dealer a carload of wheat, 
containing 875 bu. of wheat. He sent the dealer an account 
sales, showing gross proceeds of S 1006.25, and net proceeds 
of $ 965.58. If the miscellaneous charges were $ 27.54, what 
was the charge per bushel for selling the wheat ? 

25. An agent sold goods amounting to $ 9220. He sub- 
mitted a bill for $ 404.25, including $ 58.50 for freight and 
storage, and the balance for his commission. What was 
his rate of commission ? 



IX. INTEREST 

164. Interest is money paid for the temporary use of 
some other person's money. It is like rent paid for the 
temporary use of a house, farm, boat, or any other piece of 
property belonging to another person. 

The Principal is the money borrowed, on which interest is 
paid. The Amount is the sum of the principal and interest. 

Interest is usually described and computed as a certain 
rate per cent of the principal for one year. This rate per 
cent is the Rate of Interest. It will be understood that the 
rate is for one year. The year is usually regarded as con- 
sisting of 12 months of 30 days each or 360 days. 

165. Simple Interest is interest computed upon the prin- 
cipal alone. 

166. General Method of Compnting Interest at Any Rate. 

Example 1. — Find the interest on $2000 at 5% for 
3 years. 

Solution, — 1. The mterest for 1 yr. = .05 x ^2000 

= «100. 
2. .-. the interest for 3 yr. = 8 x «100 

= «300. 

Example 2. — Find the interest on $850 for 2 yr. and 
7 mo. at 7 %. 

Solution.— I, The interest for 1 yr. = .07 x $850 

= 959.50. 

2. .-. the interest for 2 yr. = 2 x < 59.50 

= « 119.00. 

3. The interest for 1 mo. = ||^ of 959.50 =r 94.95a 

4. .-. the interest for 7 mo. = 7 x 94.958 = 934.71. 

5. .-. the total interest = 9119.00 + 934.71 = 9153.71. 

245 
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Example 3. — Find the amount of $775 for 7 mo. and 
11 days at 5%. 

Solution. — 1. The interest for 1 yr. = .05 x «775 = « 38.75. 

2. .-. the interest for 1 mo. = A of •38.76 = •8.229. 

3. .-. the interest for 7 mo. = 7 x •3.229 = •22.603, or •22.60. 

4. Since 11 days = Ji mo., the interest for 11 days = JJ x 93.229 

= f^Ml? = 91.183+ or •1.18. 

5. .'. the total interest is 922.60 + •1.18 = •23.78. 

6. .". the amount = ^775 + • 23.78 = •798.78. 

Rule. — To find the interest on a given principal for a given 
time at a given rate, multiply the principal by the rate, and 
that product hy the time expressed in years. 

Note 1. — In practice, one uses the method which best suits 
the problem. 

a. If the time is a number of years, multiply the interest for 
one year by the number of years. 

h. If the time involves months, find the interest for one month 
by dividing the annual interest by 12, and then multiply by the 
number of months. 

However, for such a time as 8 mo., take ^ or } of the annual 
interest. 

Add the interest for the number of months to the interest for 
the given number of years. 

c. If the time involves days, consider 30 days as forming a 
month. Divide the monthly interest by 30, or the annual interest 
by 360, and multiply by the number of days. Add the result to 
the interest for the given number of years and months. 

However, if the time is such as 12 days, note that 12 days is f{ 
or f of a month, hence the interest for 12 days is f the monthly 
interest. Similarly, 12 days =: -f^ of a year, i nd hence the in- 
terest for 12 days is -f^o or -^ of the annual interest. 

Note 2. — Carry out computations only to mills, and then in- 
crease the number of cents by 1 if the number of mills is 5 or more 
than 5. Thus, •29.637 will be called •29.64. Otherwise, ignore 
the number of mills. Thus, •29.683 will be called •29.68. 
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BXSBCISE 106 

Find the interest and the amount : 



Ex. No. 


Pbinc. 


Ratb 

4^ 


1. 


«2500 


2. 


8300 


5<jlh 


3. 


050 


e<^ 


4. 


676 


S<jh 


5. 


475 


5^ 


6. 


. 250 


596 


7. 


1200 


6<]h 


a 


750 


49(7 



3yr. 
2yr. 
6yr. 

2yr. 
lyr. 

8 mo. 

9 mo. 
7 mo. 



on 


Ex. No. 


Princ. 




9 mo. 


9. 


•1500 


4 mo. 


10. 


1800 


8% 


2 mo. 


11. 


860 


5i9(- 


3 mo. 


12. 


975 


H^ 


5 mo. 


13. 


1650 


3}* 


15 da. 


14. 


375 


4f* 


18 da. 


15. 


1350 


6i* 


12 da. 


16. 


3275 


4J9fc 



Tncii 



2yr. 
3yr. 
4yr. 
2yr. 

lyr. 

2yr. 



3 mo. 
5 mo. 

4 mo. 

2 mo. 

3 mo. 

5 mo. 
7 mo. 
5 mo. 



10 da. 

Oda. 

10 da. 

20 da. 
9 da. 

21 da. 

22 da. 
18 da. 



Note. — If more drill examples are wanted, find the interest on 
each of these sams at the rate and for the time given in Ex. 1, or 
in Ex. 2, etc. 

167. Six per cent is a commonly nsed rate of interest. 
This rate, combined with the assumed thirty-day month, 
leads to the use of the Six Per Cent Method of computing 
interest. 

The interest on any principal for a year at 6 % is .06 of 
the principal. Hence, the interest for two months is .01 of 
the principal and for one month is ^ of .01 of the principal. 

Rule. — To find the interest at 6% for any number of 
months : 

(i) Find .01 of the principal by pointing off two places. 

(2) Then divide by 2 and multiply by the number of months. 

Note. — When the number of months is even, multiply the 
result of Step 1 by J the number of months. 

Thus, the interest on $175.25 at 6 9(> for 10 months is 

5 X « 1.7525 = 18.7625 = «8.76. 
And the interest on 9 175.25 at 6 9G for 7 months is 

7 X i of ♦1.7525 = 7 X Jt.87625 = «6.13375 = ^e.lS. 
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Since 6 days is | of the 30-day mouthy the interest for 6 
days is ^ of ^ of .01 or .001 of the principal. 

Rule. — To find the interest at 6 % for any nomber of days : 
(z) Find .001 of the principal by pointing off three places. 
(2) Then divide by 6 and multiply by the number of days. 

NoTB. — If the number of days is divisible by 6, maltlply the 
result of Step 1 by 1 the number of days. 

Thus, the interest on 9350 at 6 ^ for 18 days is -i^ o: 
3 X 9.850 = 91.05. 

And the interest on 9350 at 6 9b for 13 days is 13 x i x 9^50 
= 13 X 9.0583 = 9.76. 

EXERCISE 107 

Find the interest at 6 % on each of the following sums 
of money for : 

a. 8 mo. ; b. 10 mo. ; c. 2 mo. ; d. 5 mo. ; e. 7 mo. ; /. 3 mo. 

1. $360 4. S136 7. $425.50 10. $1632.50 

2. $140 5. $185 a $563.80 U. $2143J^ 

3. $268 6. $940 9. $147.65 12. $5063.75 

ia-24. Find the interest at 6 % on each of the foregoing 
sums for : 

a. 12 da. c. 42 da. e, 14 da. g. 15 da. 

b. 18 da. d. 54 da. /. 21 da. h. 9 da. 

25. Find the interest at 6 % for 1 yr. 7 ma and 20 da. on 
$2755. 

Solution. — 

1. The interest for one year = 9 165.30 

2. The interest for 7 mo. = 96.43 (=7x1 x27.55) 

3. The mterest f or 20 da. = 9.18 (=20x^x2.756) 

4. .*. the total interest = 9270.91 
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Find the interest at 6 % on : 

26. $ 641 for 5 yr. 10 mo. 31. $ 146.25 for 1 yr. 3 mo. 12 da. 

27. $ 71.25 for 2 yr. 6 mo. 32. $ 276.50 for 3 yr. 4 mo. 18 da. 
2a $ 833 for 3 yr. 2 mo. 33. $ 735.75 for 6 yr. 2 mo. 27 da. 

29. $10.25forlyr.4mo. 34. $ 227.60 for lyr. 14 da. 

30. $ 2575 for 4 yr. 7 mo. 35. $ 2450 for 1 yr. 7 mo. 11 da. 

168. Finding the Interest at any Rate by the Six Per Cent 
Method. 

Since 5% is | of 6 %, then the interest at 5 % is ^ of the 
interest at 6%. Hence, to find the interest at 5%, 
multiply the interest at 6 % by ^ or subtract from the 
interest at 6 % one sixth of itself. 

4^ % is three fourths of 6 %. Hence, to find the interest 
at 4^ ^, subtract from the interest at 6% one fourth of 
itself. 

ExampU, — Find the interest on $1250 for 3 mo. and 
15 da. at : a. 5 % ; 6. 4 % ; c. 4^ %. 

Solution, — _ _^ 

o 6.26 

1. The interest on • 1250 at 6 ^o for 3 mo. = | x 9X^.fi^ = 9 18.75. 

r 

5 g25 

2. The interest on • 1250 at 6 9fc f or 16 da. = ^ x fi.?^ = 9 3.125 

3. .'. the interest on • 1250 &tQ^ for 3 ma 15 da. = 921.875. 

- 3.645+ 

4. a. The interest at 5 ^fc = - x » '^l.m 

= 918.226 = 918.23. 
6. The interest at 4 ^ = } the interest at 6 9b 

« 7.291+ 

= ^ X 9?;-ST^ = 9 14.682 ^ 9 14.68. 

c. The interest at 4} 9^ = } the interest at 6 ^ 

« 5.468+ 
= 2x9 l^/.W = 9 16.404 = 9 16.40. 
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EXERCISE 108 

Find the interest by the 6 % method : 











At 




Ft Mft 


Om 


ITnn 








X<Z. IN o« 


yjit 


f UH 


a 


6 


C 


d 


1. 


• 530 


8 mo. 


6<f> 


79fc 


89b 


49b 


2. 


450 


5 mo. 


9jh 


8* 


29b 


19b 


3. 


275 


4 mo. 18 da. 


6fb 


8* 


4} 9b 


719b 


4. 


1250 


3 mo. 15 da. 


S<fb 


i<lb 


99b 


69b 


5. 


252.50 


1 yr. 6 mo. 


4l9fc 


u* 


l*9b 


89b 


6. 


250 


75 da. 


6jh 


Tfh 


99b 


Hfb 


7. 


375 


60 da. 


3<f> 


49b 


4i9b 


89b 


8. 


750 


35 da. 


79b 


9<)b 


29b 


41 9b 


9. 


1500 


40 da. 


59b 


4<)h 


4} 9b 


119b 


10. 


500 


85 da. 


5j9b 


2196 


3i9b 


41 9b 



169. When money is loaned, the interest is usually pay- 
able semi-annually or quarterly. 

Often men must borrow a sum of money for a few days, 
and do so at such rates as 3f %, 5^ %, etc. 

Computations such as those in the following examples 
result. 

EXERCISE 109 



Find the semi-annual interest on : 
1. $750: a. at 6% 6. at 5% 



2. $2500: 

3. $4000: 

4. $500: 

5. $825: 



a. at 5^ % 

a. at 6 J % 

a. at 4^% 

a. at 4J ffo 



b. at 6 % 

b, at 5^ % 

b. at 6}% 

b. at 5^% 



c. at 44^%. 
c. at 4^%. 
c. at 4%. 
c. at 6%. 
c. at 6%. 



Find the interest on : 

6. S2300 at 5^%: a. for 10 da. 6. for 12 da. c. 16 da. 

7. S 1500 at ^ % : a. for 9 da. b, for 13 da, c 17 da. 
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a $675 at5^%: a. for 11 da. 6. forl2da. c. 8da. 

9. $3750 at 4^%: a. for 16 da. b. for 10 da. c 20 da. 

10. $ 15000 at 5J % : o. for 4 da. 6. for 9 da. c. 15 da. 

170. If the time is less than one year, the number of 
months and days may be computed as in the following 
example. 

Example. — A man bought $175 worth of coal on July 
17, 1918, agreeing to pay 6 % interest on this sum until the 
bill was paid. He paid it on Nov. 10, 1918. How much 
interest did he have to pay ? 

Solution. — 1. From July 17 to Oct. 17 is three months; from 
Oct 17 to Oct. 31 is 14 days; from Oct. 31 to Nov. 10 is 10 days. 
Hence the total time is 3 months 24 days. 

2. The interest on $ 175 at 69^ for 3 mo. = f 2.63. (§ 167) 

3. The interest on $175 at 6 9& for 24 days = « .70. 

4. .*. the total interest = $3.33. 

If the time is more than one year, find first the number 
of years, and then, the number of months and days as in the 
following example. 

Example. — Find the interest at 6 % on $ 1150 from June 
18, 1917, to April 11, 1919. 

Solution. — 1. From June 18, 1917, to June 18, 1918, is 1 year. 

2. From June 18, 1918, to March 18, 1919, is 9 months. 

3. From March 18, 1919, to April 11, 1919, Ls 24 days. 

4. Hence, the time is 1 year, 9 months, 24 days. 

5. The interest on $ 1150 for 1 yr. at 69fe is $ 69.00. 

6. The interest on $ 1150 for 9 mo. at 69G is $ 51.75. 

7. The interest on $ 1150 for 24 da. at 6^^ is $ 4.60. 

8. .*. the total interest is $ 125.35 
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EXERCISE 110 



Find the interest : 



Ex. No. 


On 


At 


Fbom 


To 


1. 


9685 


6^ 


June 13, 1917 


Jan. 25,1918 


2. 


4175 


6^ 


AprU 10, 1918 


May 12,1918 


3. 


5160 


5% 


Feb. 21,1918 


Mar. 14,1919 


4. 


950 


49^ 


Nov. 15,1918 


July 26,1919 


5. 


408 


4i9f> 


July 14,1917 


May 21,1919 


6. 


475 


6^ 


Nov. 29,1918 


Sept. 9, 1919 


7. 


550 


^i9^ 


Jan. 26,1919 


Mar. 12, 1919 


a 


8780 


^^ 


Apr. 4, 1918 


Nov. 17, 1919 


3. 


225 


5i9fe 


Dec 22,1917 


Feb. 3, 1919 


10. 


175 


^^ 


Apr. 6, 1919 


May 12,1920 



171. Since the calendar year consists of 366 days, there 
is a slight inaccuracy in basing interest computations upon 
an assumed year of 360 days. 

Thus, the interest for 40 days should be 3V5 ef the annual 
interest instead of -ffij. The interest therefore should be a little 
less than that charged by the computations based upon a 360<iay 

« 

year. 

Interest calculated by considering the exact number of 
days in the given time and using 365 days for the year is 
called Exact Interest. It is used by the United States Gov- 
ernment in computing interest on its securities. It is also 
used by some business houses. 

Example, — Find the exact interest at 6^ on $2o00 
from June 12, 1916, to Sept. 8, 1918. 

Solution, — !. From June 12, 1916, to June 12, 1918, is 2 years. 
2. From June 12, 1918, to June 30, 1918, is 18 days. 

From June 30, 1918, to July 31, 1918, is 31 days. 

From July 31, 1918, to Aug. 31, 1918, is 31 days. 

From Aug. 31, 1918, to Sept 8, 1918, is 8 days. 
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3. .-. the total time is 2 years and 83 days. 

4. The interest on 9 2500 at 6 ^ for 2 years is 9 300. 

5. The interest on • 2500 at 6 9^ for 1 year is 9 150. 
.-. the interest for 88 days is ,^ x 9 150 = 936.16. 

6. .*. the total interest = 9 300 + 9 36.16 = 9 386.16. 

EXERCISE 111 

In the first three ezainpleSi find the interest by the sis: 
per cent method and also the exact interest ; in the remain- 
ing examples find only the exact interest. 

Find the exact interest on : 

1. $ 925 at 6 % for 3 yr. 110 da. 

2. $250 at 5 % for 2 yr. 200 da. 

3. $550 at 4 % for 75 da. 

4. $7150 at 6% for 92 da. 

5. $ 1230 at 6 % for 1 yr. 15 da. 
Find the exact interest : 



Ex. No. 


On 


At 


6. 


9650 


6* 


7. 


225 


6* 


8. 


1500 


4* 


9. 


25,000 


4i* 


10. 


12,500 


3<fi> 



Fbom 



May 5, 1917 
March 10, 1918 
July 15, 1917 
Aug. 18, 1918 
Sept 16, 1919 



To 



Aug. 12,1917 

Sept. 22, 1918 

June 10,1918 

Dec. 2, 1919 

Dec. 30,1919 



172. Finding the Rate when the Principal^ Interest and 
Time are Given. 

Example. — What rate of interest has a man received who 
gets a return of $41.76 on an investment of $ 384 for 2 yr. 
and 6 mo. ? 

Solution, — 1. By the 6 ^ method, the interest at 1 9^ on 9384 
for 2 yr. 5 mo. is 9 9.28. 

2. .*. tiie required rate is the number of times 99.28 is con- 
tained in 941.76 or 4} ; t.e., the rate is 4| ^. 
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Rule. — To find the rate when the principal or amoont, 
intereatf and time are g^ven : 

1. Find the interest at 1 % on the principal at the given 
rate, for the given time. 

2. Divide the given interest by the result of Step i, thns 
obtaining the rate per cent. 

Note. — If the interest and the amonnt are g^ven, firgt find the 
principal by subtracting the interest from the amount. 

EXERCISE 112 

At what rate per cent of interest will : 

1. $ 480 earn $ 66.00 in 2 yr. and 11 mo. ? 

2. $ 6450 earn $ 123.65 in 4 mo. 18 da. ? 

3. $ 3780 earn $ 11.76 in 28 da. ? 

4. $ 750 earn $ 34.38 in 10 mo. ? 

5. $ 225 earn $ 29.25 in 4 yr. 4 mo. ? 

6. $ 8500 amount to $ 8780.50 in 8 mo. 24 da. ? 

7. $ 720 amount to $ 734.70 in 7 mo. ? 

a $ 192 amount to $ 202.56 in 1 yr. 10 mo. ? 
9. What rate of interest has a man earned on an invest- 
ment of $ 750 if he gets back $ 875 at the end of 15 mo. ? 

10. A man can buy his coal for $ 105 cash, or $ 110 if he 
pays for it in 60 days' time. What rate of interest does he 
pay if he chooses to pay in 60 days' time ? 

U. A home was purchased for $ 5100, and was sold two 
years later for $5800. The owner reckoned his rent as 
worth $ 300 per year to him. He paid out $40.00 per year 
for taxes, $35.00 per year for insurance and $65.00 per 
year for repairs. What per cent of income on his invest- 
ment did he make ? 

12. A farm has a total value of $18,500. The net in- 
come for the year is $ 1250. What rate of interest is that 
on the investment ? 
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la. A man borrows $ 125 and at the end of 60 days re- 
turns to the lender $130. What rate of interest has he 
paid on the borrowed money ? 

14. A man lends $2500 to a company. During the year 
he receives $ 160 interest. Wliat rate of interest is his 
money earning ? 

15. From another investment of $ 725 he receives during 
the year an income of $ 60. What rate of interest is this ? 

173. Finding the Time when the Principal or Amount, In- 
terest, and Rate are Given. 

Example. — How long must $ 1000 be on interest at 6 % 
to double itself? 

Solution, — 1. Since the money doubles itself, it earns 9 1000 in 
interest 

2. The interest on the given priDcipal, 91000, for 1 yr. at 6 ^ 
is 960.00. 

3. Therefore it will take as many years as 960 is contained times 
in 91000. 

4. This is 16 years, or 16 yr. and 8 ma 

Rule. — To find the time when the principal, rate, and in- 
terest are known : 

z. Find the interest on the principal at the given rate for one 
year. 

2. Divide the given interest by the result of Step z, thus ob- 
taining the number of years in the required time. 

3. Express the time in years, months, and days. 

Note. — By carrying the division out to three decimal places, 
sufficiently accurate results are obtained. Thus, if the time should 
happen to be 2.736 yr., the years are 2. 

.736 yr. = .736 x 12 mo. = 8.832 mo. 
.882 mo. = .832 x 30 da. = 24.06 da. (»r 25 da. 
Hence the time is 2 yr. 8 mo. 25 da 
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EXERCISB 118 

Find the time in which : 

1. $92 will gain $ 11.73 at 6 %. 

2. $ 250 will gain $ 85.00 at 6 ^. 

3. S 696 will amount to $ 713.40 at 5 %. 

4. $ 637.50 will amount to $ 1020 at 4 %. 

5. $936 will gain $54.60 at 3%. 

6. $295 wHl gain $17.10 at 4%. 

7. $ 1060 will amount to $ 1200 at 5 ^. 
a $ 716.84 will gain $ 42.40 at 6 %. 

9. $ 476.50 will amount to $ 489.20 at 4 %. 

10. $ 1816 will gain $ 19.08 at 6 %. 

11. $800 will amount to $1000 at 4^%. 

12. $ 265 will amount to $500 at 5 %. 

13. $57 will gain $13 at 3 %. 

14. In what time will $ 500 double itself at 5 % ? 

15. In what time will $ 800 double itself at 5 % ? 

16. Judging from Examples 14 and 15, in what time will 
any sum double itself at 5 % ? 

Verify your oonelusion by testing it for some definite 
sum. 

17. In what time will any sum double itself at 4 ^ ? 

174. Finding the Principal when the Interest or Amount, 
Time, and Rate are Given. 

Example, — What principal at 6 ^ will amount to $ 3872 
in 3 yr. 6 mo. ? 

Solution. — 1. The interest on $ 1 for 3 yr. 6 ma is $ .21. 
Hence $ 1 will amount to $ 1.21 in 3 yr. 6 mc. 

2. .-. it will take as many dollars to amount to $3872 as $ 1.21 
is contained times in $ 8872. 

3. This is $3200. 
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Rule. — To find the principal when the rate, time, and inter- 
est are given : 

1. Find the interest on $1 for the given time at the given 
rate. 

2. Then divide the given interest hy^the result of Step i. 
This will give the principaL 

3. Check the result. 

Note. — If the amount is given, find the amount of 9 1.00 at the 
given rate for the given time. Divide the given amount by this 
result to get the principaL 

EXERCISE 114 

What principal at simple interest will : 

1. Gain $ 136.40 in 3 yr. 8 mo. at 6 % ? 

2. Gain $ 13.82 in 1 yr. 6 mo. at 8 % ? 

3. Amount to S 603.97 in 9 yr. 6 mo. at 6 % ? 

4. Gain §22.29 in 10 mo. at 3 % ? 

5. Amount to $ 431.20 in 2 yr. 6 mo. at 4 % ? 

6. Gain $ 132.00 in 1 yr. 3 mo. at 4 % ? 

7. Amount to $ 50.14 in 1 yr. 1 mo. 15 da. at 8 % ? 
a Gain $ 109.62 in 11 mo. 18 da. at 6 % ? 

9. Amount to $ 385.00 in 9 mo. 6 da. at 7| % ? 

10. Amount to $ 921.93 in 2 mo. 12 da. at 6 % ? 

11. Gain $ 42.25 in 1 yr. 1 mo. at 6 % ? 

12. Amount to $ 2516.35 in 4 mo. 15 da. at 6 % ? 

13. Gain $ 9.60 in 12 da. at 3 % ? 

14. Amount to $ 3556.91 in 7 mo. 12 da. at 6 % ? 

15. Gain $ 44.85 in 4 mo. 18 da. at 4^ % ? 
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Compound Interest 

175. In some interest computations, the interest earned 
on the principal during a period of time like three months, 
six months, or a year is added to the principal and, with it, 
draws interest during the next period of time. 

When the interest is added periodically to the principal 
in this manner, the interest computed on the principal and 
the unpaid interest is called Compound Interest. In most 
cases, interest is compounded quai'ierly^ semi-annually or an- 
nu'jlly. 

Example, — Find the compound interest and the amount 
on $500 invested for 2 yr., at 6% interest, compounded 
semi-annually. 

Solution, — 

1. The interest for the first six months = :3<^ of 9 500 = 9 15.00. 

2. .*. the amount at the end of 6 mo. = 9 515.00. 

3. The interest during the 2d 6 mo. = 39b of 9515.00 = « 15.45. 

4. .*. the amount at the end of 1 yr. =9 530.45. 

5. The interest during the 3d 6 mo. = 3^ of 9530.45 = 9 15.91. 

6. .-. the amount at the end of 1} yr. =9 546.36. 

7. The interest during the 4th 6 mo. = 3 «5t of 9546.36 = 9 16.39. 

8. .'. the amount at the end of 2 yr. =9 562.75. 

9. .'. the compound interest = 9 562.75 - 9 500 =; 9 62.75. 

Note 1. — The simple interest at 6 ^ on 9 500 for 2 yr. = 9 60. 
Note 2. — In the following list of examples, carry out all the 
computations to four decimal places. 

EXERCISE 115 

1. Find the amount to which $412 will accumulate in 
5 years if it was invested on Jan. 2, 1918, at 4 % interest, 
compounded quarterly. 

2. What is the compound interest on $850 for 3 years 
at 6 %, compounded annually? 
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3. What is the amount to which $ 500 accomulates in 4 
years at 5 ^, compounded annually? 

4. What is the compound interest on $ 675 for 5 years 
at 4 %, compounded annually? 

5. What is the compound interest on $ 1050 for 3 years 
6 months at 6 %, the interest being compounded semi-annu- 
ally? 

6. What is the amount of S5000 for 2 years at 8%, 
compounded quarterly ? 

7. What is the amount of $ 3000 for 2 years 6 months 
at 4% interest, compounded semi-annually? 

8. a. What is the compound interest on $ 6000 for five 
years at 4 ^, compounded quarterly? 

b. What is the simple interest on $ 6000 for five years 
at4%? 

9. What is the amount of $1200 for 3 years at 4%, 
compounded semi-annually? 

10. What is the amount of $1200 for 3 years at 4 %, 
compounded quarterly? 

Savings Bank Accounts 

176. A Sayings Bank receives small sums of money for 
deposit, paying interest therefor. Interest is computed, as 
a rule, quarterly or semi-annually on certain specified 
Interest Days. The time between two successive interest 
days is called the Interest Period. Interest is allowed 
usually only on the smallest cash balance of the depositor 
during the interest period ending on the day interest is 
computed. Interest is not allowed on any fractional part 
of a dollar. 

Thus, if the smallest balance daring a period is 9273.67, 
interest is computed on $273. 



260 



NEW HIGH SCHOOL ARITHMETIC 



Inteiest ia uBuailj at the rate of 3 % or 4 %. 

If the interest is not drawn when payable, it is added to 
the principal, and draws interest as a new deposit ; in this 
way savings banks pay compound interest. 

The following form of record is kept in a savings bank. 
It is assumed that interest at 4 % is computed on the 1st of 
January, April, July, and October. 

People's Savings Bank 
In Account with Mr» Charles Goss 



Datb 


Depobitb 


WlTHDRAWALB 


Imtsbbbt 


BAItANCa 


1918 




« 




« 




« 




• 




Feb. 





25 


00 










25 


00 


Mar. 


28 


100 


75 










12575 


Apr. 


1 














12575 


Apr. 


10 


75 00 










200 


75 


May 


15 


5000 










250 


75 


July 


1 










1 


25 


252 00 


Aug. 


15 


20 


00 










272 00 


Sept 


1 


4 




75 


00 






197 


00 


Sept. 


24 


150 


00 










34700 


Oct. 


1 










1 


97 


a4897 



This record shows that Mr. Goss opened his account on Feb. 2, 
1918. On April 1, he did not receive any interest since his 
smallest balance between Jan. 1 and April 1 is zero. On July 1, 
he received $ 1.25 interest since his smallest balance between April 
1 and July 1 was 9125.75 and the interest on 9 125 for d months 
at 4 9& is 91.25. He withdrew 975.00 on Sept 1, and deposited 
9 150 on Sept 24. On Oct 1, he received 9 1«97 interest, since his 
lowest bahmoe was 9 197 on Sept 1, and the interest on. that 
amount for 3 months at 4 ^ is 9 1-97. 
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XXSRCISE 116 

Solve the following examples. Assume tha4^ the interest 
days are the Ist of January, April, July, and October. 

1. The South Side Savings Bank pays 4% interest 
Make out an account for Clara Danville. 

Deposite: April 1, $50; April 12, $15.25; April 30, 
$22.00; May 11, $16.00; June 20, $25.00; July 
16, $50.00; Aug. 5, $18.00; Aug. 27, $13.75; Sept. 19, 
$33.42; Oct. 10, $15.00; Oct 23, $19.00; Nov. 16, 
$17.35; Nov. 22, $43.62; Dec. 3, $36.00. Withdrawals: 
Dec. 22, $ 75.00. Pind balance on Jan. 1. 

2. The Mapleville Savings Bank pays compound interest 
at the rate of 3 %. Make out an account for George 
Kendall, and balance it on Feb. 16, 1919. (Deposits are 
marked 4, and withdrawals-). Dec. 27, 1917, •i'$200; 
Jan. 22, 1918, +$85.32; Feb. 2, -$10.00; March 13, 
+$62.75; April 6, -$12.00; April 13, +$25.64; May 10, 
+$48.52; May 17, -$15.00; June 23, +$36.00; July 
2, -$25.00; July 19, +$7.82; Aug. 6, -$19.00; Sept 5, 
+$20.00; Sept 17, +$24.00; Sept 29, -$63.00; Oct 14, 
-$17.00; Oct 26, +$46.85; Nov. 18, +$73; Dec. 20, 
-$50.00. 

3. The Westport Savings Bank pays 4 % interest 
Make out an account for John Clews down to Jan. 5, 1918. 

Feb. 16, 1917, +$55; Feb. 26, +$32.50; Mar. 19, 
+$27.85; Apr. 10, +$83; Apr. 17, -$25; Apr. 28, 
+$63.75; IVIay 14, +$95; June 6, +$120.36; June 28, 
+$ 165.22 ; July 6, +$ 85 ; July 24, -$ 50 ; Aug. 19, +$ 16 ; 
Aug. 26, +$20; Sept 4, +$32.50; Sept 16, +$29.45; 
Sept 29, +$63.75; Oct 6, -$35; Oct 15, +$13.50; Oct 
24, +$26.72; Oct 31, +$16.48; Nov. 18, -$15.00; Nov. 
22, +$11.75; Nov. 30, +$35.25; Dec. 10, +$64; Dec. 15, 
+$ 37.00; Dea 20, +$ 12.50 ; Dec. 28, +$ 125 ; Jan. 5, 1918, 
-$20. 
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Supplementary Topics 

177. The first issue of War Savings Stamps was on sale 
from Dec. 3, 1917, to Dec. 31, 1918. A stamp having $ 5 
nominal value could be purchased up to Jan. 31, 1918, for 
$ 4.12. Thereafter, the cost increased one cent each month 
until the end of the year 1918. Each $ 5 stamp was to be 
attached to a War Savings Certificate having 20 spaces. 

The owner may, if necessary, upon ten days' written 
notice through a post office, receive for each $ 5 stamp the 
amount paid for it plus one cent for each calendar month 
that has elapsed since that in which it was purchased^ 

On the other hand, if the stamps are retained until Jan. 1, 
1923, the owner of each $ 5 stamp will receive $ 5 for it 
from the government. The increase is based on an inter- 
est rate of approximately 4 %, compounded quarterly from 
Jan. 2, 1918. 

EXERCISE 117 

1. a. What did it cost to purchase enough stamps to fill 
a War Savings Certificate in January, 1918? 

b. For how much can that certificate be redeemed on 
Jan. 2, 1920 ? 

c. What will be the value of the certificate on Jan. 2, 
1920, assuming an increase of 1 ^ per stamp for the months 
of February and March, 1918, and 4 % interest compounded 
quarterly from April 2, 1918, to Jan. 2, 1920 ? 

d. How much value is sacrificed in cashing the certifi 
cate ? 

e. What is the amount of the certificate on Jan. 2, 1923, 
continuing the computation started iu part c of this ex- 
ample? 

2. Answer questions like those in Ex. 1, for enough 
stamps to fill a certificate bought ou July 2, 1918. 
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3. A boy bought three $ 6 stamps in May, 1918, two in 
June, seven in July, and eight in August, 1918. Assuming 
an increase of 1 cent per stamp per month until the next 
interest date, and thereafter 4 % interest, compounded 
quarterly on all stamps owned for a full quarter or more, 
find the value of his stamps : a. On July 2, 1918 ; b. Oct. 2, 
1918; c. Jan. 2, 1919; d. Jan. 2, 1920, 1921, 1922, and 
1923. 

Note. — Remember the difference between the value at com- 
pound interest and the value at which the stamps are redeemable 
on any date before Jan. 1, 1923. 

178. In practice, the solution of problems in compound 
interest is abridged by the use of a table like that on p. 265. 
In this table is given the amount of $ 1.00 compounded 
annually for any number of years from 1 to 40, for certain 
rates per cent. 

Example. — What is the amount of $ 376 in 6 yr. at 4 %, 
compounded annually ? 

Solution, — 1. The amount of JJl.OO in 5 yr. at 4 ^fc, com- 
pounded annually, is 9 1.216653. 

2. .*. the amount of 9375 is 375 x 9 L216653 or 9456.24. 

179. The complete usefulness of such a table depends 
upon a fact brought out by the following problems. 

I 

Eind the amount of $ 1.00 at 1 %, compounded annually 
for /our years. 

1. Interest during 1st yr. = .01 

2. Amount end of 1st yr. = 1.01 
8. Interest during 2d yr. = .0101 

4. Amount at end of 2d yr. = 1.0201 

5. Interest during 3d yr. = .010201 

6. Amount end of 3d yr. = 1.080301 

7. Interest during 4th yr. = .01030801 
& Amount end of 4th yr. = L04060101 
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II 

Find the amount of $ 1.00 at 4 %, compounded quarterhi 
for one year. 

1. Interest during 1st quarter = .01 

2. Amount end 1st quarter = 1.01 

3. Interest during 2d quarter = .0101 

4. Amount end 2d quarter = 1.0201 

5. Interest during 3d quarter = .010201 

6. Amount end 3d quarter = 1.030301 

7. Interest during 4tli quarter = .01030301 

8. Amount end 4th quarter = 1.04060401 

Examination of these solutions suggests the 

Rule. — I. The compound interest on and the amount of $ 1.00 
at a certain rate compounded semHtniwally for a certain number 
of years is the same as the compound interest on and the 
amount of 91.00 at one half that rate compound^ anmmUy for 
double the number of years. 

2. The compound interest on and the amount of 91.00 at a 
certain rate compounded quarterly for a certain number of years 
is the same as the compound interest on and the amount of 
9 1.00 at one fourth that rate compounded anmioUy for 4 times 
the number of years. 

Example. — Eind the amount and the compound interest 
on $250; at 6 %, compounded quarterly for 5 yr. 

Solution, — 1. Since the interest is compounded quarterly, find 
the amount and the compound interest on 9 1.00 at ^ of 6 ^ or 
J I ^ compounded annually for 4 x 5 or 20 yr. 

2. By the table, the amoimt is 9 1.346855 (page 265, col. 4). 

3. .-. by Rule 2, the amount of 9250=250x L346855=9336;71+. 

4. .-. the compound interest = 9836.71 — 9250 s 986.7L 
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Compound Interest Table 

Olvixig the Amount of 1 Compounded Annually at : 



No. 


1% 


1% 


U% 


2% 


3% 


4% 


1 


1.007600 


1.010000 


1.016000 


1.020000 


1.030000 


1.040000 


S 


1.016066 


1.020100 


1.030226 


1.040400 


1.060900 


1.081600 


s 


1.022009 


1.030301 


1.046678 


1.061208 


1.092727 


1.124864 


4 


1.0S0S89 


1.040604 


1.061364 


1.032432 


1.126609 


1.169869 


5 


1.038067 


1.061010 


1.077284 


1.104081 


1.169274 


1.216663 


6 


1.046862 


1.061620 


1.093443 


1.126162 


1.194062 


1.266319 


7 


1.063696 


1.072136 


1.109846 


1.148686 


1.229874 


1316982 


• 


1.061699 


1.062867 


1.126493 


1.171669 


1.266770 


1.368669 


9 


1.069661 


1.093686 


1.143390 


1.196093 


1.804773 


1.428312 


10 


1.077683 


1.104622 


1.160641 


1.218994 


1.343916 


1.480244 


11 


1.086664 


1.116668 


1.177949 


1.243374 


1.384234 


1.639464 


19 


1.093807 


1.126826 


1.196618 


1.268242 


1.426761 


1.601032 


IS 


1.102010 


1.138093 


1.213662 


1.293607 


1.468634 


1.666074 


14 


1.110276 


1.149474 


1.231766 


1.319479 


1.612690 


1.731676 


15 


1.118603 


1.160909 


1.260232 


1.346868 


1.667967 


l.oUW44 


IS 


1.120992 


1.172679 


1.268986 


1.872786 


1.604706 


1.872981 


17 


1.186446 


1.184304 


1.238020 


1.400241 


1.662848 


1.947901 


18 


1.148960 


1.196147 


1.307341 


1.428246 


1.702438 


2.026817 


19 


1*162640 


1.206109 


1.326961 


1.466811 


1.763606 


2.106849 


90 


1.161184 


1.220190 


1.846866 


1.486947 


1.806111 


2.191123 


91 


1.169808 


1.232892 


1.367068 


1.616666 


1.860296 


2.278768 


99 


1.178667 


1.244716 


1.387664 


1.646960 


1.916108 


2.369919 


SS 


1.187607 


1.267163 


1.408377 


1.676899 


1.973687 


2.464716 


94 


1.196414 


1.269786 


1.429603 


1.608487 


2.032794 


2.663304 


95 


1.206387 


1.282432 


1.460946 


1.640606 


2.093778 


2.666886 


98 


1.214427 


1.296266 


1.472710 


1.673418 


2.166691 


2.772470 


97 


1.223686 


1.308209 


1.494800 


1.706886 


2.221289 


2.888369 


98 


1.282712 


1.821291 


1.617222 


1.741024 


2.287928 


2.998703 


99 


1.241967 


1.384604 


1.639981 


1.776846 


2.366666 


3.118661 


SO 


1.261272 


1.347849 


1.663080 


1.811362 


2.427262 


3.243398 


81 


1.260666 


1.861327 


1.686626 


1.847689 


2.600080 


8.373133 


89 


1.270111 


1.374941 


1.610324 


1.884641 


2.676083 


3.608069 


88 


1.279687 


1.3^8690 


1.634479 


1,922231 


2.662336 


8.648381 


84 


1.289284 


1.402677 


1.668996 


1.960676 


2.731906 


8.794316 


85 


1.296904 


1.416603 


1.683881 


1.998890 


2.813862 


8.946089 


88 


1.306646 


1.430769 


1.709140 


2.039887 


2.898278 


4.103933 


87 


1.318460 


1.446076 


1.784777 


2.080686 


2.986227 


4.268090 


88 


1.328349 


1.460627 


1.760798 


2.122299 


3.074788 


4.438813 


89 


1.338311 


1.474123 


1.787210 


2.164746 


3.167027 


4.616366 


40 


1.348849 


1.488864 


1.814018 


2.208040 


3.262038 


4.801021 
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EXERCISE 118 

Find the amount when compounded: a. annually; 
5. semi-annually; c. quarterly. 

1. Of $ 100 for 6 yr. at 3 %. 

2. Of $ 1000 for 6 yr. at 4 %. 

3. Of $ 260 for 8 yr. at 4 %. 

4. Of $ 350 for 10 yr. at 4 %. 

5. A man made a bequest of $ 25,000 to a college, with 
the condition that it should be invested for 10 yr. in se- 
curities, paying 4 fc interest, compounded quarterly. What 
will be the amount at the end of that time ? 

6. . Suppose that a savings bank pays 4 % interest quar- 
terly on January, April, July, and October Ist Suppose 
that S 1.00 is placecl in the bank at least three days before 
each interest payment date, starting with January, 1918, 
and continuing until January, 1923. 

a. Make a table showing in one column the date of the 
deposits, in a second column, the value of each deposit, and 
in a third column, the amount to which each deposit ac- 
cumulates at compound interest by January 2, 1923. 

b. Find the total amount for all the deposits. 

c. Suppose that the quarterly deposit had been $ 5 in- 
stead of $ 1. Find the amount of all such deposits by 
multiplying the result of part b by 5. 

7. a. Obtain as in Example 6, the amount to which 
$ 1.00 per quarter will accumulate in ten years at 4 % in- 
terest, compounded quarterly, each deposit being made before 
the interest date, until forty deposits have been made. 

b. Using the result of part a, find the amount if the 
deposits had been $ 10.00 per quarter instead of $ 1.00. 

8. In 1918 a boy was promised a Christmas gift of $ 50 
in each of the ten years from 1918 to 1927 inclusive, pro* 
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vided he deposited it in a savings bank within three days 
and allowed it to accumtdate at 4 ^ interest, componnded 
quarterly until Oct. 1, 1928, at which time he could hegin 
drawing upon it for college expenses. How much money 
will be available at that time ? 

Suggestion, — This example, like Ex. 6 and Ex. 7, can be. sim- 
plified by finding first the amount if the deposit were only 9 1.00 
and then multiplying this amount by 50. 

9. A girl's birthday is March 10th. In 1918 she is 9 
years old. She is promised a gift on each birthday, begin- 
ning with 1918, until she is 18 years old, of as many times 
$ 5 as she is years of age, provided she will agree to deposit 
the money within three days in a savings bank paying 4 % 
interest, compounded quarterly. What will be the amount 
of her account on Oct. 1 of the year in which she is 18 
years old ? 

10. A man and his wife, desiring to provide for their 
later years, decide to deposit $ 50 per quarter in a savings 
bank paying 4% interest quarterly. Assume that they 
started in September, 1916, always making their quarterly 
deposit at least three days before the next interest day. 
How much money will be to their credit on Jan. 2, 1925 ? 

Periodic Interest 

180. If interest which is due quarterly, or annually, is 
unpaid, some contracts provide that interest shall be paid 
upon unpaid interest as well as on the principal until all is 
paid. This form of interest is called Periodic Interest. This 
form of interest is illegal in some states. 

Example. — What amount is due at the end of three 
years and six months on a debt for $ 500, with interest at 
6 % payable semi-annually, on which at maturity no inter- 
est payments have been made ? 
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The solution can be ananged in the following form : 





IVTSBBR 

Patmutts 


Dua AT 
End or 


OrxBDua 


iNTBBaflT ON 

Patmbtt 


Amoitnt or Pat- 


First ^ 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 


• 15 
15 
15 
15 
15 
15 
15 


6 mo. 
12 mo. 
18 mo. 
24 ma 
30 mo. 
36 mo. 
42 mo. 


36 mo. 
30 mo. 
24 mo. 
18 mo. 
12 mo. 

6 mo. 




• 2.70 

2.25 

1.80 

1.35 

.90 

.45 


• 17 
17 
16 
16 
15 
15 
15 


70 
25 
80 
35 
90 
45 
00 


Principal due at end of 42 mo. 


9500 


00 


Total amount due at end of 42 mo. 


• 614 


45 



EXERCISE 119 

Assume periodic interest allowable in each of these ex- 
amples. 

1. What amount is due at the end of 2 yr. 6 mo. on a 
debt of $ 900, with 6 % interest, payable annually, on which 
no payments have been made ? 

2. What amount was due on Aug. 5, 1918, on a debt of 
$ 360 dated Feb. 5, 1914, with 6 % interest, payable annually, 
on which no interest payments had been made ? 

3. What is the amount due at the end of 5 years on a 
debt of $ 1200 with interest at 6 %, payable annually, on 
which the first two interest payments were made when due ? 

4. What is the amount due at the end of 4 years on a debt 
of S 2200 bearing 5 % interest, payable semi-annually, on 
which the first five interest payments were made when due ? 

5. What amount was due Nov. 12, 1918, on a debt of 
$875 dated Aug. 12, 1914, with interest at 6%, payable 
semi-annually, on which the first three interest payments 
were made when due ? 
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Installment Payment of Debts 

181. Installment payment of debts bearing interest are 
quite common. 

Example 1. — A man purchased a lot on March 1, 1918/ 
for $ 550, paying $ 50 cash and agreeing to pay $ 25 on the 
first of each month thereafter, together with the accrued 
interest on that payment at 6 % from the date of purchase 
until the date of payment. The payments may be recorded 
in the following, manner. 



Patmuit 


Intxbxbt 

OH 

Patmkkt 


Paymknt 

Purs 
Intcbbbt 


Balahok 


Date 


Debt 


Due 


Time 


Dub 


3/1/18 

4/1/18 
5/1/18 


• 550 
500 
475 


• 50 
25 
25 


1 ma 

2 mo. 


• .12i 
.25 


• 50 
25.13 
25.25 


• 500 
475 

450 



a. Rule a sheet as above and complete the record imtil 
the debt is entirely paid. 

h. How much will the man pay all together ? 

Example 2. — Assume that the agreement for the purchase 
of the lot in the preceding example had been that the man 
should pay $50 cash and, thereafter, $25 per month on 
the first of each month, with the interest that has accrued 
on the balance of the debt during the preceding month. 
Rule oS and complete a schedule like the following, continu- 
ing it until the debt is fully paid. 



Datb 


Dbbt 


TuiB 


Iktbbkst 

ON 

Balakgb 


Pai*mbnt 

DVB 


Total 
Dtne 


Nbw Balabcb 
or Dbbt 


3/1/18 
4/1/18 
5/1/18 
6/1/18 


• 550 
500 
475 
450 


1 mo. 
1 mo. 
1 mo. 


• 2.50 
2.37 
2.25 


• 50 
25 
25 
25 


• 50 
27.50 

27.38 
27.25 


• 500 
475 
450 
425 



How much will the man pay all together ? 



270 NEW HIGH SCHOOL ARITHMETIC 

EXERCISE 120 

Bule off and complete a Bchedale of payments for : 

1. A debt of $ 3000 at 6 % starting May 1, 1918, pay- 
ments of $ 100 to be made on the first of each month, to- 
gether with accrued interest from May 1 on each pay- 
ment to the date of payment. Payments are to be made 
until the debt is canceled. 

2. A debt of $ 1500 with interest at 6 ^, dated Aug. 1, 
1918, payments of $50 to be made on the first of every 
month thereafter, until the debt is paid. On the first of 
each month, there is also to be paid the interest on the un- 
paid balance of the debt for the preceding month. 

3. A debt of $ 1325 for an automobile was to be paid as 
follows: The date of purchase was May 15, 1918; the 
initial payment was $125; the future payments were to 
be $ 100 on June 1, 1918, and a like amoimt on the first of 
each month thereafter until the debt was paid, together with 
interest at 6 % on each of said payments from May 15, 
1918, until the date on which the payment was made. 

4. A street assessment of $ 650, dated Sept 1, 1915, was 
to be paid as follows : on April 1, 1916, and on each suc- 
ceeding April 1, until the assessment and interest is fully 
paid, there was to be paid one tenth of the assessment, to- 
gether with accrued interest at 6 % on the unpaid balance of 
the assessment for the preceding year. 

5. Assume a debt of $ 1000, dated March 15, 1918, bearing 
interest at 6 %, to be paid as follows : a payment of $ 100 
to be made semi-annually ; out of each payment enough was 
to be taken to pay the accrued interest for the preceding 
half year on the unpaid balance of the debt ; the rest of the 
payment was to be used to decrease the balance of the debt. 

6. A man bought a piano for $ 425, paying down $ 25, 
^^A agreeing to pay $10 per month. He also agreed to 
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pay each month the interest at 6 % that had accnied on the 
payment made from the date of purchase, May 20^ 1917, to 
the date on which he made the payment. Assume that the 
payments were made on the 20th of each month. Find the 
total of all payments plus interest. 

7. A man borrowed $ 4000 on Aug. 15, 1916, agreeing to 
pay interest at 6 % semi-annually. He was given the privi- 
lege of paying on the face of the debt on interest payment 
dates $ 100 or multiples thereof. On Feb. 15, 1917, he paid 
his interest and $ 300 on the debt ; on Aug. 15, 1917, he 
paid his interest on the balance, and $200 on the debt; 
on Aug. 15, 1918, he paid the interest on the balance of the 
debt, and $ 600 to decrease the amount of the debt. Make 
out a schedule of interest and principal payments, assuming 
that the man plans to pay semi-annually the interest on the 
balance of the debt and also $ 250 toward the principal, after 
Aug. 15, 1918, until the debt is fully paid. Find the total 
of all payments made when the debt is fully paid. 



X. INSURANCE 

182. Property is often destroyed by fire, wind, and acci- 
dents ; individuals lose wages as a result of sickness, acci- 
dents, and other causes ; families lose their source of support 
through the death of some member. All persons are exposed 
to these risks, some more and others less, but only a small 
number actually suffer losses of any one kind in a limited 
period of time. 

Insurance is the business devised for distributing these 
losses so that each member of a group bears a share deter- 
mined by the protection he receives. The business of fur- 
nishing insurance is conducted by insurance companies who 
operate through agents to be found in all towns. 

Thus, 100 farmers each owning a 9 3000 bam might agree that 
they would rebuild the bam of any one of their number if it 
should be destroyed by fire. If one bam is destroyed, 9 8000 is 
lost Each farmer would then contribute 9 30, including the man 
whose bam was lost. Each is willing to make this expenditure 
to protect himself against the possible loss of 9 3000. 

An Insurance Policy is the contract between the company 
and the insured. It states the amount of protection, called 
the Face of the Policy, and the conditions under which the 
insurance is afforded. Every one taking out an insurance 
policy should read it with great care, and should insist 
upon having the meaning of all its conditions fully ex- 
plained. 

An Insurance Premium is the sum which the insured pays 
the company in return for the insurance. 

272 
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Fire Insurance 

183. The Standard Fire Ineorance Policy provides insur- 
ance " to an amount not exceeding " a specified sum for any 
direct loss or damage by fire. This loss is the " actaal cash 
value " of the property damaged at the time of the fire. 

Note. — In case some msurance is paid an msored because of 
damage to his property by fire, the face of the policy is then auto- 
matically decreased by the amount of insurance already paid by 
the company. 

By agreement with the companies, an insured may divide 
his total insurance among two or more companies. Then, 
in case of loss, each company pays as much of the loss as 
its insurance is of the total insurance. 

Thus, if the total insurance is 95000, one company insuring 
9 3000, and another 9 2000, then the first company would pay { 
and the second f of any loss by fire. 

184. The fire insurance premium depends upon many 
factors, — such as, the kind of fire protection provided by 
the city or town, the kind of building occupied by the 
insured, the business conducted by the insured, the number 
of occupants in the building, etc. As a rule, fire insurance 
companies are members of one of two associations of such 
companies. These associations employ men whose business 
it is to decide upon rates which will be adequate and just. 
These rates are recommended to the companies. Specific 
rates are recommended for each risk in a business district 
in a city, and a schedule of rates for all other kinds of 
insurable property. 

The rate is usually expressed as a number of cents per 
$ 100 of insurance for one year. 

186. Upon some kinds of property, a policy can be taken 
out for a term of three years or of five years. When a 
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policy is taken out for a term of three years, the premiam 
is tivo and one-kalf times, and for five years the premium is 
four times the annual premium. (Western Union rates.) 

Note. — Formerly the three-year premium was twice, and the 
five-year premium was three times the annual premium. 

Below is part of the dwelling house schedule usexl in a 
certain city. 

Rate per $100 of Insurance for One Year 



DwxLUZvo House 


Buck — Snurou Boof 


Framx — Sinsioxjt Hoof 


Namber of 
Occupants 


Bnilding 
alone 


Contents 
alone 


Bonding 
alone 


Contents 
alone 


One family . . . 
Two family . . . 
Three family . . . 
Bams and garages . 


9.18 
.20 
.22 
.30 


9.22 
.24 
.26 


9.22 
.24 
.28 
.40 


9.26 
.28 
.32 

• 



186. The agent of the company receives a Commission 
for his services. 

The commission is a per cent of the premium charged by 
the company. 

One group of companies pays its agents : 

25 ^ on dwelling houses and contents and most public build- 
ings ; 20 9^ on mercantile buildings ; 15 ^ on other buildings. 



EXERCISE 121 

Determine the premium and the agent's commission at 
25% of the premium for each of the following policies, 
using the schedule above. 
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Ex. No. 


Face of 

POUCT 


Tkrm or 

POUCY 


Pbopbbty 
Inbdbxd 


KiKD or 

BVILDINO 


numbsr of 
Familiss 


1. 

2. 
3. 


• 2750 
8200 
1200 


1 yr. 

Syr. 
Syr. 


building 
building 
contents 


brick 

frame 

frame 


two 

three 

one 


4. 


500 


3yr. 


contents 


brick 


two 


5. 
6. 


4500 
1500 


5yr. 
5yr. 


building 
contents 


frame 
frame 


one 
three 


7. 
8. 


750 
650 


3yr. 
5yr. 


garage 
contents 


frame 
frame 


three 


9. 
10. 


1500 
8750 


6yr. 
3yr. 


garage 
building 


brick 
frame 


one 



11. A factory valued at $ 26,000 is insured for 80 % of 
its value at an annual rate of 70^ per $ 100. 

a. What is the premium ? 

b. What is the agent's commission if he receives 15 % 
of the premium ? 

c. How much does the company actually get ? 

12. A store owner asks an agent to write up for him 
$30,000 worth of insurance on his store, — the insurance 
to be in three companies. 

The agent gives company A $ 12,000, company B $10,000, 
and company C, $ 8000. The rate in each company is 55 ^ 
per $ 100. Determine : 

a. The premium the owner must pay ; 

b. The commission earned by the agent at 20 % of the 
premium ; 

c. The amount each company receives. 

13. A &ctory valued at $ 25,000 is insured for 80 % of 
its value at an annual rate of 70 ^ on $ 100. 

a. Determine the premium for three years. 
&. What is the agent's commliE^sion if he receives 15 % 
of the premium ? 

c. What does the company receive ? 
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14. Assume that fire causes actual cash loss of $ 5000 to 
the property insured in Ex. 12. How much must each of 
the companies pay the insured ? 

15. A corporation insures its $ 30,000 plant for 75% of its 
value at 45 i per $ 100 in three companies. Company A takes 
$ 10,000, company B $ 5,000, and company C^ the balance. 

a. What is the face of the policy with company C ? 
h. What premium is paid each company ? 

c. The companies each allow the agent 15 %. What are 
his commissions ? 

d. How much does each company actually receive ? 

e. A fire causes a $ 10,000 loss. How much must each 
company pay the corporation ? 

16. The owner of a house valued at $ 7500 insured it 
for three years for $ 5000 at the rate of 25^ per % 100 for 
one year. 

a. What premium did he pay ? 

h. The agent's commission was 25%. What did he 
receive ? 

c. The house was completely destroyed by fire. How 
much should the owner receive from the company ? 

17. A man insured his house for $ 8000 at the annual 
rate of 28^ per $100, and his household goods for $2500 
at 36^ per $100. 

a. Determine his total premium. 

6. His house is completely destroyed by fire, but $ 850 
worth of the household goods are saved. How much insur- 
ance did he receive ? 

18. Find the premium for a $ 1000 policy on a farmer's 
bam at the rate of 60^ per $100 per year, the policy to 
run for 5 years. 

19. If a farm is occupied by a tenant, the annual rate on a 
farm policy is 15^ higher than that in Ex. 18. Find the pre- 
mium for the policy in Ex. 18, if the occupant is a tenant 
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187. Short Term Rates. — Policies are sometimes written 
for less than a year. In such cases the following table of 
short term rates is used. 

These rates are used also when a policy is canceled. If 
the insured asks to have the policy canceled, and he always 
has the right to do so, the company is allowed to charge 
the short term rate for that part of the term of insurance 
which has already expired, and must return to the insured 
the balance of the original premium. If the insurance com- 
pany cancels the policy, and it has the right to do so on 
five days' notice, then it is allowed to charge for that part 
of the term of insurance which has already expired as much 
of the original premium as the expired term is of the orig- 
inal term. 

Thus, if a one-year policy has run for seven months, the com- 
pany can retain only seven-twelfths of the original premium* 
This is called pro-rating the premium for the short term. 

Short Rate Table for One-Year Policies 



Tims 
nr Datb 


GlUBOB 


Tims 
IN Dat8 


Chabob 


TlMX 

iif Days 


CUABOB 


TiMB 
IK DaT8 


Chabqb 


1 


2<fo 


14 


13* 


56 


29 


180 


70* 


2 


4^ 


15 


13* 


60 


30* 


195 


73* 


d 


b<fo 


16 


14* 


65 


33* 


210 


75* 


4 


6^ 


17 


15* 


70 


36* 


225 


78* 


5 


7* 


18 


16* 


75 


37* 


240 


80* 


6 


89& 


19 


16* 


80 


38* 


255 


83* 


7 


09(> 


20 


17* 


85 


39* 


270 


85* 


8 


9^ 


25 


19* 


90 


40* 


285 


88* 


9 


\(^<fo 


30 


20* 


105 


46* 


300 


90* 


10 


10 9^ 


35 


23* 


120 


50* 


315 


93* 


11 


11^ 


40 


25* 


135 


56* 


330 


95* 


12 


11* 


45 


27* 


150 


60* 


345 


98* 


13 


12 9fc 


50 


28* 


165 


66* 


360 


100* 
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Example. — If the annual rate is 65^, then the short rate 
for 85 days is 39 % of 65^, or 25.35^. 

If the number of days does not appear in the table, take 
the per cent opposite the next greater number of days that 
does appear in the table. 

Thus, the per cent for 87 days is that opposite 90 days, namely 
40^. 

A similar table of short rates is provided for term 
policies. 

EXERCISE 122 

Using the table of short term rates, find the premium : 



Ex 


Ifthk 
Face Is 


Ip TIIK 
UaTX l8 


Ir THE Teem Ib 


No. 


a 


b 





d 


1. 


93500 


• .40 


1 mo. 


3 mo. 


7 mo. 


9 mo. 


2. 


7200 


.55 


20 da. 


2 mo. 


5 mo. 


75 da- 


3. 


850 


.75 


15 da. 


4 mo. 


35 da. 


225 da. 


4. 


1300 


.90 


25 da. 


80 da. 


200 da. 


11 m<\ 


5. 


9500 


.65 


10 da. 


92 da. 


165 da. 


260 da. 



Determine the original premium and the refund to the 
insured in each of the following cases : 



Ex. 

No. 


Face ok 
Policy 


Teem 


Bate foe 
THE Teem 


Cakoeled 
AT End of 


Bt Whom 
Cakoblbo 


6. 
7. 
8. 

9. 


91200 

750 

2000 

3200 


lyr. 

lyr. 

lyr. 

lyr. 


9.60 
.88 

1.12 
.45 


4 mo. 

7 mo. 
160 da. 
210 da. 


Company 
Company 
Company 
Insured 


10. 


1350 


lyr. 


.65 


185 da. 


Insured 


U. 


650 


lyr. 


.72 


96 da. 


Insured 


12. 


4200 


lyr. 


.68 


163 da. 


Insured 


13. 
14. 


5600 
2250 


lyr. 
lyr. 


.88 
.95 


155 da. 
225 da. 


Company 
Company 
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15. A man who has mortgaged his house and lot as 
security for a loan of $ 3000 for 6 months agrees with the 
lender to insure the house for $ 3000 for the six months. 
The annual rate is $.60. Find the premium for six 
months. 

16. The owner of a store insured the building and con- 
tents for $ 12,500 at $ .75 per $ 100 for one year. 

a. What was the premium ? 

b. At the end of three months the company canceled the 
policy. How much were they required to refund to the 
insured ? 

c. Suppose that the insured had asked to have the policy 
canceled, ^hat would have been the refund ? 

17. A man insured his household goods for $2500 for 
three years at the rate of $ .22 per $ 100 per year. 

a. What was the premium ? 

b. How much did the agent receive if his commission 
was 15 % ? 

c. How much did the company receive ? 

d. At the end of fifteen months, he asks to have the 
policy canceled. If the short rate for fifteen months of a 
three-year term policy is 48 % of the whole premium, how 
much must the company refund to him ? 

18. A man has his property insured for $ 1800 for three 
years at the rate of $ .28 per $ 100 per year. 

a. What was his premium ? 

b. At the end of one year, he wants the face of the policy 
changed to $2500 and is told by the agent that there is 
now a new rate of $.32 per year. The agent agrees to 
cancel the old and write the new policy, prorating the 
premiums. How much additional must the insured pay 
for the balance of the three-year term ? 
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19. A family insure their household goods for three 
years for $ 2000 at the annual rate of $ .22. At the end 
of one year, they move into a house where the annual rate 
is $ .26. How much additional premium must they pay if 
the company prorates each of the premiums ? 

20. On Sept. 11, 1917, a man insured his household 
goods for one year for $ 1500 at the rate of $ .44. 

a. What was his premium ? 

b. On Feb. 26, 1918, the man moved into a house where 
the rate was $ .38 per year. How much refund should he 
have received from the company ? (Prorate premiums.) 

188. Co-insurance. — Some policies provide that the in- 
sured should insure his property for a specified per cent of 
the value of the property. The owner, however, may not 
take out the specified amount of insui*ance. In such cases, 
the policy provides that only as much of any loss suffered 
will be paid as the actual insurance is of the specified in- 
surance, not exceeding, however, the face of the policy. 

Thus, suppose that a piece of property should be insured for 
9 8000 and that the owner carries only 9 6000 worth. Then the 
owner will receive only } of any loss he suffers by fire. If the 
fire damage is »4000, he will receive 9 3000. 

This provision is contained in a co-inmirance clause of the 
policy, which states the per cent of insurance that the in- 
sured should carry. The idea is that the insured becomes a 
co-insurer with the company if he does not take out the 
specified amount of insurance. Co-insurance is never ap- 
plied to dwellings or household goods. Usually a lower 
rate is charged when the policy contains a co-insurance 
clause. 

EXERCISE 123 

1. How much insurance will a man receive whose 
$20,000 property is insured for $10,000 under a policy 
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containing an 80% co-insurance clause when the loss by 
fire is: a. $1200? b. $2600? c. $6500? 

2. How much insurance should a man receive whose 
$ 8000 property is insured for $ 4000 under a policy con- 
taining a 75 % co-insurance clause if the damage by fire is : 
a. $2100? b. $1200? c. $7000? 

3. How much would the owner in Example 2 receive 
under a standard policy in each of these cases ? 

4. A store, valued at $ 6000, is insured for $ 3500 at 
$ .65 per year, and the contents, valued at $ 15,000, is in- 
sured for $ 7500 at $ .80, both in companies whose policies 
contain 80 % co-insurance clauses. The term of the policy 
is three years. A fire causes $500 damage to the store 
and $ 2000 damage to the contents. 

a. What was the total premium ? 

b. How much insurance is paid the owner on the store 
and on the goods ? 

5. Property valued at $ 1000 is insured for $ 600 with 
a 90 % co-insurance clause. A fire causes a loss of $ 875. 
How much insurance does the owner receive from the 
company ? 

EXERCISE 124 

Supplementary Exercises 

Before doing the following examples, obtain from some 
fire insurance agent in your own community the rates 
needed in solving the examples. Also learn whether the 
policy is a standard policy or one containing a co-insurance 
clause. Then find the premium for : 

1. A $ 5000 policy for three years on a two-story brick 
building valued at $ 7200 if there are adjacent to it other 
brick buildings, if the first floor is occupied by a grocer 
and the second floor by doctors' offices. 
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2. A policy for $ 15,000 for five years on a frame chnrcb 
valued at $ 17,500. Assume that there are not any other 
buildings within fifty feet of it and that the church is 
heated by a furnace. 

3. A policy for $ 25,000 for three years on a two-story 
brick school building valued at $ 40,000, heated by steam. 

4. A policy for $5000 for three years on a two-story 
frame dwelling having a stucco exterior, valued at $ 7250. 

5. Suppose that the church is damaged to the extent of 
$ 800. How much insurance must the company pay ? 

Other Property Insurance 

189. Property is insured against loss by wind, called 
Tornado Insniance ; against loss at sea, called Karine Insur- 
ance; against theft, called Burglary Insurance, etc. The 
following examples are some of the simple ones that occur. 
The rates are in every case bona fide, having been taken 
from recent agents' manuals. 

Automobile Insurance 

The following rates apply when a car is insured by the 
original purchaser of it against loss by fire or theft. 



Valux of Cab 



New 
car 

l-yr.- 

old 

car 

2-yr.- 

old 

car 



I 



Maximum of 

insurance 
Rate 

Maximum of 

insurance 
Rate 

Maximum of 

insurance 
Rate 



ClabsC 
$1400 TO $2490 



90 ^ of the 
value 

70 % of the 
value 
2J% 

50 9fc of the 
value 
2f 5b 



Claw D 
$800 TO $1399 



90 ^ of the 

value 

3^ 

60 ^ of the 
value 

40 ^ of the 
value 
8J* 



ClassE 
$799 AMD Undkr 



90 <fh of the 
value 
3f^ 

60 <jlb of the 
value 

40 ^ of tha 
value 

4i* 
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EXERCISE 126 

Find the maximum amount of insurance that the owner 
could get and the premium he had to pay when : 



Ex. No. 


TuK Cak Wa0 


Aei or Cab Waa 


OKIOIM4L PuoB Was 


1. 


Ford 


New 


• 585 


2. 


Maxwell 


One year 


785 


3. 


Buick 


Two years 


1350 


4. 


Dodge 


New 


1585 


9. 


Cadillac 


Two years 


1850 


6. 


Oakland 


One year 


1085 


7. 


Studebaker 


New 


1450 


8. 


Studebaker 


One year 


1450 


9. 


Hudson 


Two years 


1650 


10. 


Paige 


New 


1495 



11. The owner of a bookstore takes out $ 3000 of burglary 
insurance at the rate of 2| %. Find the premium. 

12. The owner of an auto supply store wants $4000 
worth of burglary insurance. He is told that the annual 
rate is 6.6 % with a discount of 5 % if there is a watchman 
in the building but not necessarily in his store. Find his 
rate if he can claim the discount. 

13. A bank, because of the construction of its vault and 
safe, is offered the rate of 3 % for burglary insurance with 
a discount of 15 ^ because of the size of the town, and 
15% additional because of the services of a watchman. 
Find the annual premium for $ 15,000 worth of insurance. 
(The two discounts are treated as successive discounts as in 
§165.) 

14. A suburban home is insured against damage by wind 
for $ 1500 at the rate of | % for thiee years. Find the 
premium. 
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15. A farmer's bam is insured for S 2500 against loss or 
damage by fire, lightning, or tornado, at the rate of 2^%. 
Find the premium. 

16. The owners of some greenhouses take out insurance 
against loss by wind, or hail, for $3500 for three years 
with a rate of f % for the whole term for the tornado in- 
surance alone and 1^% additional for the hail insurance. 
Find the premium. 

17. A farmer insures his three horses for $ 150 each and 
his five cows for $ 75 each for one year, against injury or 
loss due to fire, wind, or lightning, at the rate of 1^%. 
Find the premium. 

18. A farmer insures his frame silo against loss due to 
wind for $ 1750 for five years at 6 % for the term. Find 
the premium. 

19. A large ranch owner insures his new tractor for 
$ 1500 against damage by fire for 1 % for one year, and 
against damage by tornado for \ % for one year. What 
is the combined premium ? 

Life Lisurance 

190. Life Insurance premiums are based upon very elabo> 
rate computations in w^hich percentage in one form or 
another plays an important part. These computations, 
however, are all made in the actuarial departments of the 
companies. The computations which either the agent or 
the insured have to make are quite elementary. The pre- 
miums depend upon the kind of policy the insured desires 
and upon the age of the insured. Below are given the 
rates of a certain company for certain ages for each of 
three kinds of policies. Similar rates for applicants of all 
ages between 20 and 60 inclusive are obtainable from the 
agents of a company. The rates of different companies 
vary a little but not much from these. 
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Life Insuraxce Rates 



Age 


Obpinart Lifk 
Policy 


SO-Patmikt Lipe 
Policy 


SO-Ykab Ekdowmsnt 
Policy 


20. 


9 18.69 


8 27.66 


948.93 


21. 


19.09 


28.08 


49.00 


22. 


19.52 


28.54 


49.08 


23. 


19.95 


29.02 


49.18 


24. 


2040 


29.51 


49.28 


25. 


20.80 


30.02 


49.37 


26. 


21.41 


30.55 


49.48 


27. 


21.93 


31.10 


49.60 


28. 


22.50 


31.66 


49.72 


29. 


23.09 


32.26 


49.85 


30. 


23.72 

• 


32.87 


49.98 



In the first column is the nearest age of the applicant. 
Opposite the age are the rates for the three different 
policies. 

Under the ordinary life policy, the insured pays premiums as 
long as the policy is in force ; the face of the policy is payable to 
the beneficiary at the death of the insured. 

Under the twenty-payment life policy, the insured pays pre- 
miums for twenty years at most. At the end of twenty years, the 
policy is fully paid. The face of the policy is payable to the 
beneficiary of the insured at the death of the latter, whether that 
occurs before or after twenty years. 

Under the twenty-year endowment policy, the insured pays 
premiums for twenty years at most. The face of the policy is 
payable to the insured at the end of twenty years, if he is living, 
or to the beneficiary of the insiyed if the latter should die before 
twenty years. 

If the premium of a life insurance policy is paid semi- 
annually, the semi-annual premium is found by adding to 
the annual premium six per cent of itself and dividing the 
result by two. 
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If the premium is paid quarterly, the quarterly premium 
is found by adding to the annual premium four per cent of 
itself and dividing the result by four. 

EXERCISE 126 

What is the annual premium for : 



Ex. No. 


Kind of Policy 


Amount 


At Aob 


1. 


Ordinary life 


93000 


28 


2. 


20-paymeiit life 


5000 


27 


3. 


20-year endowment 


2500 


25 


4. 


20-payment life 


4500 


30 


5. 


Ordinary life 


10,000 


29 


6. 


20-year endowment 


3500 


22 


7. 


20-payment life 


2500 


26 


8. 


Ordinary life 


1500 


23 


9. 


20-year endowment 


4500 


30 


10. 


20-payment life 


7500 


29 



11-20. Determine the semi-annual premiums for each of 
the policies. 

21--30. Determine the quarterly premiums for each of 
the policies. 

191. Dividends. — Most life insurance policies now issued 
are participating policies. Annually the insured receives 
from the company what is incorrectly called a dividend. 
Actually, it is a refund from the company of the insured's 
share of aavinga made by the company on estimated ex- 
penses, or of savings from estimated losses, or of certain 
interest earnings of the company in excess of those antici- 
pated. These dividends may be used by the insured to 
decrease the amount of the premium due the company, may 
be allowed to accumulate at compound interest in the care 
of the company, or may be disposed of in other ways with 
the consent of the insured and of the company. 



XI. TAXES 

192. Village, eity, town, comity, and state taxes include 
bome or all of the following : 

a. Real Estate Tax, levied npon the assessed value of 
the real estate (including improvements) of an individual. 

b. Personal Property Tax, levied upon the removable 
personal property, such as household goods, automobile, 
animals, money, securities, etc. 

c. Special Taxes for special purposes, such as the con- 
struction of sidewalks, sewers, streets, etc. 

d. Income Tax, levied upon the assessable income of an 
individual. 

e. Inheritance Tax, levied upon wealth inherited from a 
deceased resident of the taxing community. 

/. Poll Tax, a fixed amount levied upon each (male) 
resident of a community. 

Of these taxes, the first three are quite general ; the next 
two are increasingly becoming sources of revenue for gov- 
ernmental agencies. 

Property Taxes 

193. The assessed value of property is the valuation 
placed upon it for taxing purposes by the properly con- 
stituted officers, called Assessors. 

The value is sometimes definitely assumed to be only 
one third or one half the actual value ; in other cases, it is 
assumed to be the actual value of the property. 

Any individual, dissatisfied with the assessed valuation 
of his property, may appeal to the Boarfl of Review, at an 
agreed-upon time, for a revaluation. 

287 
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194. The tax itself is computed as a certain rate per 
cent olP the assessed value ; this rate is called the Tax Rate. 

The following example shows how one community deter- 
mined its tax rate in a recent year. 

Example 1. — 

The Assessable Property 

Assessed yalue of real property 9 57,791,87o 

Assessed yalue of personal property 12,911,365 

Total assessed value of property $70,703,240 

Total Taxes Requirkd 

The city's share of state taxes 9 87,952.82 

The city's share of general county taxfs 99,862.89 

City taxes for educational purpose-- 281,987.05 

City taxes for indebtedness 172,085.00 

City taxe» for street improvements ...... 85,76L94 

City taxes for general purposes 262,245.66 

Total taxes required $989,845.36 

The tax rate was determined by regarding the total 
taxes, $ 989,845.36, as the percentage and the total assess- 
able property, $ 70,703,240, as the base. 

What per cent of $ 70,703,240 is $ 989,845.36 ? The re- 
sult is the tax rate. 

By § 151, the tax rate is 1.4%. 

Example 2. — What was the real estate tax and the 
personal property tax of a man whose real estate was 
valued at % 3575 and personal property at $ 1450 ? 

Solution, — 1. The realty tax = 1.4 9^ of $ 3575 

= 9 50.05 
2. The personal property tax = 1.4 % of $ 1450 

= 9 20.30. 

Where the assessed valuation of the property is very 
great, as in the case of railroads and public utility corpora* 
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tions, ib is necessary to carry out the tax rate to several 
decimal places. 

Thus, in a recent year, one state published as its rate for state 
tax purposes 1.317260878 9fc. 

EXERCISE 127 

Determine the total property taxes of the following 
persons : 



Ex. No. 

1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 



Name of Person 

Henry Radley 
Martin Fosdick 
Samuel Girard 
Fred Thompson 
William Peterson 
Frank O'Malley 
James Sargent 
Ajax Stone Co. 
Edwards Grocery Co. 
Peter Schmidt 



RXAIi 

Propertt 


Fbbsonaxi 
Pbopbrtt 


t 

$1525 


• 780 


— 


550 


4650 


20,500 


7275 


6,825 


19,725 


32,650 


6230 


1245 


19,750 


3235 


12,450 


2850 


8750 


7450 


2385 


675 



Where the Txx 

Rats Is 



1.5 ^ 

1.8 9^ 

1.3 ^Jh 

1.7 9^ 

lA^ 
11 mills on f 1 
16 mills on $1 
13 mills on $1 
19 mills on f 1 
18 mills on fl 



U. A certain town whose taxable property is $ 1,150,000 
wishes to luise $ 15,100 by taxation. What will be the 
rate of taxation expressed in mills? What will be the 
entire tax of an individual whose property is valued at 
$8500? 

12. If a town whose taxable property is $ 75,400 wishes 
to raise $ 1055.60, what is the rate of taxation ? Express 
the result as a per cent, carried out to one decimal place as 
in Examples 1-5. 

13. A town whose taxable property is $ 165,000 wishes 
to raise $ 3630. What is the rate of taxation ? 

14. A man's house is valued at $3640. What will be 
his tax, at the rate of S 14.50 on S 1000 ? 



290 NEW HIGH SCHOOL ARITHMETIC 

15. a. A town whose real estate is Yalued at $ 724,600 
and personal property at $ 561,400 wishes to raise $ 16,000 
in taxes. What most be its tax rate ? (Carry out to two 
decimal places as in Ex. 15.) 

b. Find the taxes of a man whose total property is 
valued at $ 7366. 

16. In one community the assessed vaiuation of property 
was about -^ the real value and the tax rate was 5.8 ^ ; in 
another, the asseased valuation was about 90 % of the real 
value, and ihe tax rate was 1.4 %. Compare the taxes of 
two men, one living in each community, each of whom had 
property of actual value $ 8000. 

17. a. In a certain state, the assessed valuation of rail- 
road property in 1916 was $ 360,960,000 and the tax rate 
was 1.3172+%. 

Determine the total taxes contributed by the railroads. 

b. The valuation of all general property in the state was 
$ 3,426,797,220. 

Determine the aggregate of all the property taxes of the 
state if the average rate of taxation was 1.3172^ %. 

18. In this state 85% of the taxes collected by the state 
from street railways is returned to the community in 
which the street railway is located, and 15 % is retained by 
the state. 

One street railway was assessed at $ 850,000. Determine 
its total tax (rate= 1.3172"^ %), the amount retained by the 
state, and the amount returned to the community. 

19. A man bou^t a house and lot for $5500. It was 
assessed for 85 % of its value and taxed at the rate of 16 
mills on $ 1. His insurance and repairs amounted to $ 50 
per year. He rented the house for $ 40 per month. What 
per cent of income on his investment did he receive ? 

20. A man owns a two-family building that cost him 
S 7350, on a lot which cost $ 1150. His property is assessed 
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at about 60 % of its TaJue and taxed at the late of 17^ 
mills on $ 1. He estimatea ineuiance and repairs at $ 100 
per year* What total rent must he reeeive per month to 
make 8 % annually on his investment ? 

21. A man paid $5200 for a house and lot. It was 
valued by the assessor at $ 3850. The tax rate was 1.4 %. 
He estimates his annual charge for insurance at $ 5.30, and 
for repairs and painting, $ 40. 

a. What was his annual '^ rent/' including interest at 6% 
on his investment, taxes, insurance, and repairs ? 
&. What was his monthly rent ? 

c. Before purchasing the house, he rented it at $ 40 per 
month. Did he gain or lose annually by purchasing the 
house ? How much ? 

d. After owning it four years, he sold the property for 
$5800. What percentage of annual profit on the $5200 
investment do his profits under parts c and d represent ? 

e. Since he has included in part a interest at 6 % as 
part of his rent, what is his total rate of income per year 
on his $ 5200 investment ? 

22. What tax will be paid by a man whose real estate is 
valued at $ 5200, and whose personal property is valued at 
$ 3850 if he also pays for two polls at $ 1.50 each, the rate 
of taxation being $ 16.50 on $ 1000. 

23. The assessed valuation of real estate in a certain 
town is $825,000 and of personal property $394,625. 
There are 465 citizens who pay a poll tax of $ 1.50 each. 
The town wishes to raise $ 16,475 in taxes. What must be 
the rate of taxation ? 

195. Special Assessments are levied at times upon the 
owners of property which vrill be benefited by some special 
improvement. They are levied particularly in villages and 
cities to obtain income with which to pay for the construc- 
tion of sidewalks, streets, sewers, etc The computation 
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of the assessments for street construction is usually based 
upon a specified amount per front foot. These and the 
other special assessments rarely present any arithmetical 
difficulties. 

Supplementary Topics 

196. Several states in the United States now derive rev- 
enue from Income Taxes. While the laws of the several 
states vary in minor particulars, all agree in specifying that 
a certain part of the income of a resident of the state shall 
he exempt from taxation, and secondly that income derived 
from certain sources shall be exempt, — such as income from 
corporations that pay taxes to the state. The balance of 
the income of a resident is called his taxable income. 

Ill one state, $800 of annual income of every resident 
is exempt, and $ 1200 of income of every married man 
whose wife is living ; besides, an additional $ 200 for every 
child under 18 years of age, and for every dependent of the 
resident, is exempt. The rates of taxation for taxable in- 
come follow : 

Taxable income between $ 1 and $ 1000 is taxed 1 % ; 
between $ 1000 and $ 2000, 1^ % ; between $ 2000 and 
$ 3000, 1 J % ; between $ 3000 and $ 4000, If % ; between 
$ 4000 and $ 5000, 2 % ; between S 5000 and $ 6000, 2| % ; 
and each additional $ 1000 is taxed an additional ^ % until 
$ 13,000 is reached. All income above $ 13,000 is taxed 6%. 

XoTE. — Observe carefully that a certam rate applies to the 
first f 1000 ; then a new rate to the second $ 1000 ; a new one to 
the third • 1000 ; etc., until $ 13,000 is reached. 

Example. — What is the annual income tax of a man in 
this state whose taxable income is $ 2500 ? 

Solution. 

1. The tax on the first $ 1000 is 1 9^ of 1 1000 or • 10. 

2. The tax on the second $ 1000 is IJ % of f 1000, or f 12.50 
.3. The tax on S 500 in excess of $ 2000 is li ^ of f 500 or ♦ 7.50 
4. .*. the total income tax is f 20.00 
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SE 128 

X. Make out a table giving the annual tax on a taxable 
income of $ 1000, $ 2000, $ 3000, S 4000, etc., to S 13,000 
inclusive. 

2. Henry Smith, unmarried and without dependents, 
earns $95 per month of taxable income. What is his 
annual income tax ? 

3. a. Charles Williams, unmarried, but supporting his 
mother and ten-year-old brother, earned $95 per month 
before the war. What, if any, income tax did he pay an- 
nually? 

6. During the year 1918, his pay was increased to ^^ 165 
per month. What was his income tax for 1918 ? 

4. Mr. Hughes, supporting his wife and two children, 
had in 1918 an annual income from all sources of $ 7350. 
Of this, $ 675 was exempt, since it was derived from business 
outside the state. What was his income tax ? 

5. Edward Evans and his wife, jointly, have a total in- 
come of $23,750. They do not have any children under 
18 years of age. What is their annual income tax ? 



197. Corporations in that same state also pay an income 
tax according to the following general provisions. 

On the first $ 1000 of taxable income, 2 % ; on the second 
$ 1000 or part thereof, 2^ % : on each succeeding $ 1000 or 
part thereof an additional ^ %, until $ 7000 is reached. On 
all taxable income above $ 7000, 6 %. 

EXERCISE 129 

What is the income tax of a corporation in this state 
whose taxable income in 1918 was : 

1. $2575 4. $5765 7. $142,650 10. $432,500 

2. $3500 5. $16,000 a $325,000 11. $522,850 

3. $4200 a $35,275 9. $175,000 12. $738,750 
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State Inheritance Tax 

198. Some states derive income from inheritance taxes. 
The laws regulating these taxes also vary but have some 
common elements. The rate of taxation depends upon the 
amount of the inheritance, and secondly, upon the relation- 
ship of the beneficiary to the deceased. The following 
table gives the rates in one state, for near relatives. 





Amount 

KzBMirr 


Batb or Taxation ok : 


nnfBFIOIABY 


First 
» 26,000 


ISfi.OOO 
tn 

•eo,ooo 


iso.ooo 

to 
1 100,000 


• lOO.OOtl 

to 
(000,000 


Amoant* 

over 
$ 600,001) 


Husband or wife 
Children (each) 
Brother, sister, 

nephew, niece 
Uncle, aunt, cousin 


110,000 
• 2,000 

• 500 

• 250 


1* 

39b 


41* 


2* 
8* 

6* 


Si* 
2i* 
8f* 

7J* 


3* 
9^ 



The tax is collected by the county in which the deceased 
lived. Out of the tax, 7^ % is retained by the county, and 
the balance is turned in to the state treasury. 



EXERCISE 130 

1. Out of an estate valued at $ 85,000, the following be- 
quests were made : to wife, $ 40,000 ; to daughter and son, 
each $ 20,000 ; to brother and niece each $ 2000 ; to aunt, 
$1000. 

a. How much tax was levied against each beneficiary ? 

b. What amount was retained by the county and what 
amount was turned in to the state treasury ? 

2. Assume that the following bequests are made to near 
relatives out of an estate : 

'o wife, $ 125,000 ; to son, $ 75,000 ; to daughter, $ 75,000 ; 
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to sister, S 10,000 ; to nephew, $ 5000 ; to niece, $ 7500 ; to 
uncle, $ 3500 ; to aunt, $ 5000. 

a. What tax was levied against each beneficiary ? 

6. What amount was retained by the county ? 

National Taxes 

199. The money for the support of the national govern- 
ment is derived chiefly from Duties levied upon the most 
recent Tariff Law and taxes levied upon the most recent 
Reyenue Act of Congress. 

Duties 

200. Ditties or Customs are taxes levied upon goods im- 
ported into the United States. 

A Specific Duty is a fixed tax upon an article without 
regard to its value. If the weight or quantity of the goods 
is expressed in metric units, these must be changed to equal 
English units. 

Thus, the duty on maple sugar is 3 ^ per pound. 

An Ad Valorem Duty is levied at a certain rate per cent 
of the cost of the goods in the country from which they 
are imported. If this cost is expressed in units of foreign 
money, the cost must be expressed in units of our money. 

Thus, the rate on silk clothing is 50 ^fc ad valorem. 

If a silk dress costs 500 f r. in France, the equivalent price in our 
money is 500 x f .193 or $96.60. The duty on it would be 50 <f> 
of $96.50 or 948.25. 

Ad valorem duties are not computed on fractions of a 
dollar. 

SiOl. When the duty is specific, certain allowances are 
made. 

Tare is an allowance made for the weight of the container 
in which the goods is imported. 
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Leakage is an allowance for the loss of any liquids im- 
ported in casks or barrels. 

Breakage is an allowance for the loss of ajij liquid im- 
ported in bottles. 

202. The Tariff Law provides rates of taxation on all 
articles likely to be imported. 

Note. — A copy of the latest tariff law can be obtained through 
the representative in Congress from your district. 

There is a list of articles on which duties are levied, — 
called the Dutiable List ; there is also a list of articles on 
which duties are not levied, — called the Free List. 

Thus, pure bred animals for breeding purposes, leather boots 
and shoes, coffee, enter free of duty. 

203. Administration of the Tariff Law. — Goods purchased 
abroad must enter the United States through certain ports 
called Ports of Entry. At each such port, is located a 
United States Customs House. Proper officers at the cus- 
toms house receive a description of important merchandise, 
examine some or all of a shipment, decide upon the duties 
that must be paid, and, after receiving the duties, issue the 
necessary permits to have the merchandise landed. 

Note. — Importers may store goods in government warehouses, 
after giving bond for the payment of the duties. Later, upon 
payment of storage charges, duties, etc., the importer may with- 
draw his goods from the warehouse. 

Individuals entering the United States from abroad must 
declare whether they have in their baggage any dutiable 
goods. Their baggage and persons are subject to inspection 

EXERCISE 131 

What is the duty on : 

1. 20 doz. watches @ 1275 fr. per doz., duty 30^ ad 
valorem ? 
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2. 1 gr. gold rings @ 14 sh. for each ring, duty 60 % ad 
valorem ? 

3. 1 fur cape valued at £ 35, duty 40 % ad valorem ? 

4. An invoice of linen goods valued at £ 462, duty 40 ffo 
ad valorem ? 

5. 160 meters silk dress goods @ 15 fr. per meter, duty 
45% bA valorem ? 

6. 100 doz. table knives @ £ 1 per doz., duty 30 % ad 
valorem ? 

7. 300 gal. wine @ 20 fr. per gallon, duty 45 % ad 
valorem ? 

a 500 T. sugar, duty -^^ per pound ? 
9. On 65 small oriental rugs having an average value of 
1000 fr. each, duty 45 % ad valorem ? 

10. On 15 silk handkerchiefs valued at 3 sh. each, duty 
45 % ad valorem ? 

U. On a diamond ring valued at £ 53, duty 60 % ad 
valorem ? 

12. On 100 meters lace @ 3 f r. per meter, duty 60 % ad 
valorem ? 

13. On 5 doz. pairs hose @ £1 per dozen, duty 40 % ad 
valorem ? 

14. On 150 pieces plate glass 20"x22", 100 pieces 
24"x28", and 100 pieces 24" x 32", duty 8/^ per square 
foot? 

15. On 750 lb. camphor, duty 1^ per pound; 50 lb. 
benzoate of soda, duty 5^ per pound ; and 75 lb. menthol, 
duty 50 f! per pound ? 

16. On a telescope valued at 375 fr., duty 25 % ? 

17. On a marble statuette valued at £ 69, duty 45 % ? 

18. On an automobile valued at 12,500 fr., duty 45 % ? 

19. On 15 lb. of tobacco, duty $ 2.50 per pound ? 

2Q On a suit of clothes valued at £ 5 8 sh., duty 35 % ? 
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Internal Revenue 

204. Beyenue taxes for the GrOTemment derired from 
sources witdiin the country are levied at present (1919) 
under a Bevenue Act of Congress which was eaaeted in 
February, 1919. This act levies taxes upon the manufac- 
ture, sale, and consumption of various products; upon 
various forms of amusement and business; upon incomes 
of individuals and corporations ; and upon inheritances. 

KoTS. — A copy of this Act of Congress can be obtained from 
the Collector of Internal Revenue of your district, or through the 
Congressman from your district. 

205. United States Income Taxes. — One schedule of 
rates is provided for the taxation of the incomes of 
individuals, and another for the incomes of corporations. 
The kind of income that is taxable is described in the 
revenue act. 

An Income Tax Return must be filed by every unmarried 
person whose net income for the year is more than $ 1000, 
and by every " head of a family " whose net income is more 
than $2000. Eor the former, $1000 is exempt from taxa- 
tion, and for the latter $ 2000 is exempt, and also for the 
latter $ 200 additional for each child under 18 years of age 
and for each dependent who is actually supported by the 
head of the family. 

The law provides for a Normal Tax and a Surtax on the 
net annual incomes of an individual. 

Kcymal Tax Rates. — On the first $4000 of net taxable 
income the rate is 4% ; on the balance of the net income 
the rate is 8 %. 

Thus, a single man, having a net income of 98500 is allowed an 
exemption of $ 1000, so that his taxable income is 9 7500. On the 
first 94000 of this, the tax is 49b or 9160; on the remaining 9350a 
thetaxisS^b or938a Hence hia total WMmal tax is 9440. 
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SorUx Rates. — If the net taxable income of an individual 
exceeds $ 5000, an additional tax is levied, at different rates 
for different parts of the income. 



On Au< Inooke 


Thd 

Rate 

Is 


Up to $ 100,000 


Om All Income 


Tbx 


Betvraen 


and 


Between 


and 


XvATB 

Is 


•5,000 


$6,000 


l'^ 




$100,000 


$150,000 


62 <^ 


6,000 


8,000 


29fc 


the rate is 1^ 


150,000 


200,000 


56% 


8,000 


10,000 


3% 


more for each 


200,000 


300,000 


60% 


10,000 


12,000 


^Jb 


additional 92000 


300,000 


500,000 


63% 


12,000 


14,000 


6<^ 


until it is 48% 


500,000 


1,000,000 


64% 


14,000 


16,000 


6% 


for incomes be- 






16,000 


18,000 


7* 


tween f08,000 


Over $1,000,000 


65% 


18,000 


20,000 


89^ 


and $100,000. 






20,000 


22,000 


9^ 









The following examples show how to compute the surtax 
and the total tax. 

Example 1. — The normal tax for a single man having a 
net income of $ 8500 was found to be $ 440. His surtax is 
computed as follows : 

On the $1000 between $5000 and $6000, he pays 1 % or $10 

On the $2000 between $6000 and $8000, he pays 2 % or 40 

On the $500 between $8000 aod $8500, he pays 8 % or 15 

His total surtax is $65 

His total income tax is $440 + $65 or $505. 

Example 2. — Find the total income tax of a man and 
wife with one child if their net annual income is $ 8000. 

Solution, — !. The total exemption is $2000 + $200 or $2200. 
This makes the net taxable income upon which the normal tax is 
computed $5800. 

2. On the first $4000, the tax is 4 % or $160 

On the remauzing $1800, the Ux is 8% or 144 

8. Hence the total normal income tax is $804 
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4. The surtax is computed on that part of the income in excess 
of tdOOO. 

On the first •1000 (ue. up to $6000) the tax is 1 ^b or 910 
On the next 92000 (Le. up to fSOOO) the tax is 2 ^b or 40 

5. Hence the total surtax is 950 

6. Hence the total income tax is 9804 + 950 or 9354. 

Example 3. — What is the income tax of a man and wife 
having an income of $ 25,000 ? 

Solution, — 1. Their exemption is 92000, so that their taxable 
income subject to the normal tax is 923,000. 

2. Normal Tax. On the first 94000, the tax is 4 ^ or 9 160 
On the remaining 9 19,000, the tax is 8 9b or 1520 
Hence the total normal tax is 91fiB0 

3. Surtax. The surtax is computed on all the income in excess 
of 95000. 

On 91000 between 95000 and 96000, the tax is 1 9> or 910 
On 92000 between 96000 and 98000, the tax is 2 9b or 40 
On 92000 between 98000 and 910,000, the tax is 3 ^b or 60 
On 92000 between 910,000 and 912,000, the tax is 4 ^b or 80 
On 92000 between 912,000 and 914,000, the tax is 5 ^b or 100 
On 92000 between 914,000 and 916,000, the tax is 6 9b or 120 
On 92000 between 916,000 and 918,000, the tax is 7 9b or 140 
On 92000 between 918,000 and 920,000, the tax is 8 9b or 160 
On 92000 between 920,000 and 922,000, the tax is 9 9b or 180 
On 92000 between 922,000 and 924,000, the tax is 10 9b or 200 
On 91000 between 924,000 and 925,000, the tax is 11 9b o r 110 
Hence the total surtax is 912lX) 

4. Hence the total income tax is 91680 + 91200 or 92880. 

EXERCISE 132 

Determine the total annual income taxes under the law 
of 1919 for: 

1. A single man having an income of $ 3000 annually. 

2. A man and wife having an income of $ 5000 annually. 

3. A single man supporting his mother, having an annual 
income of $ 8500. 
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4. A man, wif e^ and child having a total annual income 
of $ 10,000. 

5. A man and wife having a total annual income of 
$ 100,000. 

6-10. What per cent of the income in each of the f ore^ 
going examples is the annual income tax ? 

Note. — The class will be interested in the tax on an annual 
income of •150,000, 9200,000, 9300,000, 9500,000, 91,000,000, or 
92,000,000. It is suggested that the class be divided into six 
groups and that the computations for these six annual incomes be 
distributed, one to each group. 

Si06. United States Inheritance Taxes at the present time 
(1919) are levied under the Bevenue Act of Congress enacted 
in February, 1919. 

National Inheritance Tax Rates 



Ok Tbat Amoxtnt or thb Nkt Estatx 


1917 Ratb 


1919 Ratb 


Less than 950,000 


0<^ 


0% 


Between 950,000 and 9100,000 


29fc 


I9fc 


Between 9100,000 and 9200,000 


49e 


2% 


Between 9200,000 and 9300,000 


Q^ 


3% 


Between 9300,000 and 9500,000 


S^ 


4% 


Between 9500,000 and 9800,000 


109fc 


6% 


Between 9800,000 and 91,050,000 


10^ 


8% 


Between 91,050,000 and 91,550,000 


12^ 


10% 


Between 91,550,000 and 92,050,000 


12 9^, 


12% 


Between 92,050,000 and 93,050,000 


14 9^ 


14% 


Between 93,050,000 and 94,050,000 


16 9^ 


16% 


Between 94,050,000 and 95,050,000 


18 9fc 


18% 


Between 95,050,000 and 98,050,000 


20 9fc 


20% 


Between 98,050,000 and 910,050,000 


22% 


22% 


Exceeding 910,050,000 


25% 


25% w 



Two sets of rates are specified. The " 1917 " rates apply 
to the estates of persons who died between October 3, 1917, 
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and the ^te when the present law became effective ; the 
''1919^' rates apply to estates of persons who have died 
since the present law became effective. 

Example. — What is the national inheritance tax on an 
estate having a net taxable valne of $235,000? 

Solution, — 1. The first f 50,000 is not taxable. 

2. On the next f 50,000, the tax is 1 ^ or f 500 

3. On the next f 100,000, the tax is 2 ^ or 2000 

4. On the next t35,000, the tax is 3 ^b or 1050 

5. HeDce t^e total tax is f 3550 

EXERCISE 133 

Determine the national inheritance taxes which most be 
paid out of an estate having a net value of : 

1. $ 85,000. 5. $437,900. 9. $ 1,350,000. 

2. $133,500. 6. $643,000. 10. $ 6,840,000. 

3. $265,800. 7. $875,000. 11. $13,520,000 

4. $372,500. a $962,000. 12. $33,740,00a 



XIL BAHKIHG 

207. Uses of Banks. Banks afford places of safe deposit 
for money. Money deposited in a checking account ordi- 
narily does not draw interest. Such deposits give the 
depositors a corresponding amount of Credit. 

Banks lend money or credit. 

Banks furnish convenient means of transferring money 
or credit from one person or firm to another. 

Promissory Notes 

206. A Promissory Note is a written promise of one per- 
son (or firm) to pay a specified sum of money to another 
specified person (or firm). 

The Maker of the note is the person who signs it, — the 
one promising to pay. 

The Payee of a note is the person to whom payment is 
promised. One of the following forms is used. 

a. Pay to John Davis. 

He alone may demand payment. 

h, TdLj to John Davis or order. 

He or any one whom he designates may demand payment. 

c. Pay to bearer. 

Any one legally possessing the note may demand payment. 

The Face of a note is the sum to be paid. 

The place of payment is usually specified. If it is not, 
then the note is payable at the office of or else at the home 
of the maker. 

200. The Date of Maturity is the date when payment is 
due. 

a. A Demand Note is payable "on demand," — payable 

803 
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whenever payment is requested during business hours of a 
working day. 

b. A Time Note is payable at a future time that can be 
determined, — such as " thirty days after date." 

Note. — If payable a certain number of months after date, 
then calendar months are meant. 

If payable one month after the last day of any month, it is 
payable on the last day of the next month. 

If payable a certain number of days after date, the actual num- 
ber of days, including Sundays and holidays, is meant. 

If a note becomes payable on Sunday, or on a holiday, or on a 
Saturday when Saturday is a half -holiday, the note is payable on 
the next business day. 

Three additional days, called Days of Grace, in which 
payment might be made were formerly quite commonly 
allowed. In a few states they are still allowed. 

210. Interest-bearing Notes. — If interest is to be paid on 
the note, then the words " with interest " or " with interest 
at a number of % " are added after the place of payment. 

Value Received is commonly written on the face of the 
note, but is unnecessary. 



f.^ff.. JVewark, OhioJ^/AlQ^f. 

- . ."^^f^.. f^. . . after date. 'f.. promise to pay to the 

^!f?.!^i:t'^.A^.'^c^:c^c^^c^:^2^^c^2^m. DoUara 

with interest at % 
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211. If a note is made payable to order or to bearer, it 
can be sold by the payee to another person. Sach a note is 
KegotUble. Otherwise a note is Non-negotiable. The payee 
of a negotiable note may surrender his rights by Indorsing it 
on the back of the note, at its left end, in one of three forms. 

a h c 



William 
Henderson 



Pay to 

Martin Pratt 

or order 

William 

Henderson 



Pay to 

Martin Pratt 

or order 

vjithout recourse. 

WUliam 

Henderson 



The form a is called a " blank indorsement " ; form b a 
"full indorsement"; form c a "qualified indorsement." 
When using form a or 6 the indorser assumes responsibility 
for the payment of the note if the maker fails to pay. 
When using form c, the indorser does not guarantee the 
payment of the note. 

212. Joint and Several Notes. A note reading "We 
promise to pay " and signed by two or more persons is a 
Joint Note. A note reading " I promise to pay " and signed 
by two or more persons is a Several Note. 

In either case, the payee may collect the whole payment 
if necessary from any one of the makers. When the note 
is a joint note, then each of the makers can hold the others 
for their share of the face of the note. 

213. To obtain payment of a note, the holder must pre- 
sent it to the maker on the date of maturity. If the maker 
refuses to make the payment, the holder may turn the note 
over to a notary public, who also presents it to the maker 
for payment. If payment is again refused, the notary 
makes formal Protest, and sends notice of the facts to all 
who have indorsed the note. Then, each indorser in turn 
becomes responsible for the payment of the note. 
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EXERCISE 134 

Write the following notes, dated to-day at your home town, 
payable at a fictitious bank : 



Ex. No. 


Face or 

NOTB 


DlTB 


Patkb 


Makbb 


[imCBEBT 


1. 


$ 250 


Tn 3 luo. 


Henry Carroll 
or order 


Charles Darrow 


69fc 


2. 


575 


In 90 da. 


The bank 


Stanley Fielding 


None 


3. 


625 


On demand 


The bank 


Frederick Burton 


5% 


4. 


1250 


In 60 da. 


James Davis 


Samuel Aldrich 


6^ 








or order 






5. 


1575 


In 6 mo. 


The bank 


Fred Allison 


6* 



6. Write a blank indorsement by the payee for the note 
in Example 1. 

7. Write a full indorsement by the payee of the note in 
Ex. 4, transferring his rights to James Hanson, and the 
final indorsement by Hanson when he presented the note 
for payment at maturity. Also find the amount of the 
note at maturity. 

8-10. Find the amount at maturity of the notes in 
Examples 1, 2, and 5. 

214. In order to Guarantee the Payment of a Note the 
maker may : 

a. Get some other person with financial credit to in- 
dorse it ; 

6. Offer security such as a mortgage on real property or 
certificates of ownership of other property. Such notes are 
called CoDateral Notes. In form, they are similar to ordi- 
nary promissory notes except for additional dauses tempo- 
rarily transferring title to the property offered as ooUatend 
security. 
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Partial Payments 

215. Sometimes the holder of a note permits the maker 
of it to pay part of the face of the note before the date of 
maturity. Such payments are called Partial Payments. 

In many cases, the holder of a note will not accept any 
partial payments except on interest payment dates, and 
then only if the partial payment is a specified sum such as 
a multiple of $50. Thus, if a note is dated on June 5, 
1918, with interest pa3rable semi-annually^ partial payments 
might be accepted only on Dec. 5, and June 5, and in multi- 
ples of $ 100. 

Whenever partial payments are accepted, they are recorded 
on the back of the note as below : 



/^.^^. JVewark, OUo,.hV:J.'.. 1B'± 
^V^.y^f^. afier date.. '^..promise to 

at. . "^fl^. ^^^^^f^..^'^. . . udth interest at. .^.7f. 



Value received. 



9o/in> TA^-oAA^e/r^. 



Back of 


Note 


Received 
note: 


on this 


3/18/18 
6/5/18 

5/22/18 


$200 
$160 
$300 
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216. One of two rules is employed to determine the 
amount still due on the note at maturity, when partial pay- 
ments have been made. 

The Merchant's Role is usually employed when final set- 
tlement is made within a year from the date of the note. 

Rnle. — I. To the face of the note, add the intereat upon it 
from the date of the note to the date of the settlement. 

a. To each partial payment, add the interest npon it from the 
date when it was made to the date of settlement 

3. From the resnlt of Step 1, subtract the snm of the resnlta 
in Step 2. The remainder is the balance due. 

This rule will be applied to determine the amount due on 
Dec. 8, 1918, on the note with indorsements shown in § 215. 

Solution, — 1. The following form may be used to advantage. 



NOTVAKD 
PiLTHBNTS 


Datk 
Made 


Datk or 
Matubitt 


TiMB 

Elapbbd 


Fact 


IVTBBBST 
ON 


Amovtst 
or 


Note 


1 /2/'18 


12/8/'18 


11 mo. 6 da. 


9850 


« 47.60 


f 897.60 


Payments 
First 
Second 
Third 


3/18/18 
5/ 6/'18 
8/22/*18 


12/8/'18 
12/8/'18 
12/8/'18 


8 mo. 20 da. 
7 mo. 3 da. 
3 mo. 16 da. 


200 
150 
300 


8.67 
5.33 
5.80 


208.67 
155.33 
305.30 


Amount 
of all 
payments 












669.30 


Balance 
due on 
note 










• 


228.30 



In columns 1, 2, and 4 are recorded the date of the note and of 
the payments, the date of final settlement, and the face of the note 
and of the payments. In column 3, is entered the difference in 
time between the corresponding dates in columns 1 and 2 ; thus, 
the first payment draws interest for 8 mo. and 20 da. The inter* 
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est is then computed and entered in column 6, and the amount in 
column 6. Then the sum of the amounts of the three payments 
is found and subtracted from the amount of the note. This is the 
amount still due at the time of the final settlement. 

EXERCISE 136 

Using either the form suggested on p. 308 or some other 
neat form, determine the amount due at maturity on the 
following notes : 

1. A note for $900, with interest at 6 %, dated March 
20, 1918, and due October 20, 1918, has the following pay- 
ments on it : April 12, 1918, $ 200 ; July 18, 1918, $ 350. 

2. A demand note for $ 1050, with interest at 6 % , dated 
Jan. 8, 1918, was presented for settlement on Dec 20, 1918. 
Partial payments as follows were recorded on it : March 15, 
1918, $ 175 ; July 9^ 1918, $ 325 ; Oct. 21, 1918, $ 250. 

3. A note for $ 2500 with interest at 6 %, dated Aug. 23, 
1918, was presented for settlement on May 12, 1919, after 
preliminary payments as follows: Nov. 17, 1918, $800; 
Jan. 25, 1919, $ 460 ; Feb. 16, 1919, $ 1200. 

4. On a note for $ 980 given May 18, 1918, and drawing 
5 ^0 interest, three payments were made : June 10, 1918, 
$360; Sept. 3, 1918, $300; Oct 17, 1918, $180. What 
was due April 27, 1919 ? 

5. On a note for $ 2600, dated Sept 13, 1917, and bear- 
ing interest at 6 %, the following indorsements were made : 
Nov. 28, 1917, $ 300 ; Jan. 20, 1918, $ 450 ; March 12, 1918, 
$ 625 ; May 18, 1918, $ 520. How much was due July 28, 
1918? 

6. A note for $1698, dated Jan. 14, 1918, is indorsed 
as follows : Feb. 27, 1918, $ 215 ; Aug. 15, 1918, $ 820 ; 
Aug. 28, 1918, $ 120 ; Oct 11, 1918, $ 275. At 6 % inter- 
est, what is due Nov. 15, 1918 ? 
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7. On a note for S 3750, dated l^ov. 17, 1918, and bear- 
ing interest at 4^, the following payments were made: 
Dec. 20, 1918, $ 1000 ; May 25, 1919, $ 550 ; Jnne 21, 1919, 
$ 375 ; Sept. 22, 1919, $ 700. How much was due Oct. 27, 
1919? 

& A demand note for $ 1500, with interest at 6 %, dated 
Feb. 24, 1917, was presented for settlement Feb. 8, 1918. 
Partial payments as follows were recorded on it: May lo, 

1917, $150; Aug. 5, 1917, $175; Nov. 8, 1917, $225; 
Jan. 2, 1918, $325. How much was due at the time of 
settlement ? 

9. On a note for $ 3875, given July 2, 1918, and drawing 

5 % interest, three payments were made : Sept. 5, 1918, 

$ 875 ; Dec. 1, 1918, $ 500 ; March 15, 1919, $ 375. What 

was due on June 15, 1919 ? 

10. A note for $ 2775, with interest at 6 %, dated Oct. 12, 

1918, was presented for settlement on Aug. 15, 1919, after 
the following payments had been made: Nov. 26, 1918, 
$ 175 ; Dec. 24, 1918, $ 225 ; Feb. 25, 1919, $ 125 ; April* 25, 

1919, $ 475 ; June 15, 1919, $ 775. How much was due ? 

217. The United States Role. If the final settlement is 
made more than one year after the date of the note, the 
amount due is found by the following rule, adopted by the 
Supreme Court of the United States. 

Role. — I. Find the amount of the face of the note to the 
time when the payment or the sum of the payments made 
equals or exceeds the accmed interest. 

a. From this amount, subtract the payment or the sum of 
the payments. 

3. Consider the remainder the new face of the note and pro- 
ceed as before up to the date of the settlement. 

Notice that the interest to date must be paid before any 
partial payment or payments can be used to decrease the 
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face of the note. The justification for this role is that the 
lender has a right to expect his interest on the debt before 
consenting to apply a payment to a reduction of the debt. 

Example. — What amount was due on Jan. 5, 1919, on a 
note for $ 850 dated Oct. 10, 1916, bearing interest at 6 % , 
on which the following indorsements had been made : Dec. 
23, 1916, $ 326 ; Aug. 11, 1917, $ 15 ; July 16, 1918, $ 150. 

Solution. — 1. Face of note f 850.00 

2. Interest on f 850 from Oct. 10, 1916, to Dec 23, 

1916, 2 mo. 13 da. 10.34 

3. Amount to Dec. 23, 1910 f 860.34 

4. First partial payment 325.00 

5. Subtracting, the new principal is ...... f 535.34 

6. Interest on f 535.34 from Dec. 23, 1916, to Aug. . 

11, 1917, 7 mo. 19 da 20.44 

(Since the second payment is less than this interest, 
no reduction of the principal or interest is made.) 

7. Interest on f 535.34 from Aug. 11, 1917, to July 

16, 1918, 11 mo. 5 da. 29.89 

8. Amount of 9535.34 to July 16, 1918 f 585.67 

9. The sum of the 2d and 3d partial payments . . 165.00 

10. Subtracting, the new principal is f 420.67 

IL Interest on f 420.67 from July 16, 1918, to Jan 5, 

1919, 5 mo. 20 da. 11.92 

12. Amount due on Jan. 5, 1919 f 432.59 

EXERCISE 136 

Find the amount due on the following notes on the date 
of settlement, using the United States Kule. 

1. What amount was due July 17, 1919, on a note for 
$ 1395, dated Jan. 27, 1917, and bearing interest at 6 %, on 
which the following indorsements had been made : March 
15, 1918, $ 325 ; Oct. 25, 1918, $ 200. 

2. On Nov. 19, 1916, a demand note was issued for 
$680, with interest at 5%. On Aug. 29, 1917, $20 was 
paid ; on Nov. 16, 1917, $ 400. What was due Sept. 16, 1918 ? 
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3. On a note for $ 2500, dated Feb. 21, 1915, and draw- 
ing interest at 6 ^, there was paid, Feb. 17, 1916, $850; 
July 12, 1917, $ 50 ; and Feb. 4, 1918, $ 750. What was 
due May 14, 1919 ? 

4. A note for $ 1750, dated Aug. 17, 1917, and drawing 
6 %, is indorsed as follows : April 19, 1918, $ 75 ; July 22, 

1918, $ 880 ; Kov. 12, 1918, $ 550. What was due Dec 13, 
1918? 

5. A note for $ 540, dated April 16, 1916, and bearing 
interest at 4^, had indorsements as follows: April 30, 

1916, $100; Nov. 26, 1916, $220; Aug. 13, 1918, $25. 
How much was due Nov. 29, 1919 ? 

6. On a note for $ 800, given May 25, 1915, and bearing 
interest at 6 % , four payments were made : Feb. 13, 1916, 
$ 30 ; July 18, 1916, $ 200 ; June 24, 1917, $ 24 ; Oct. 3, 

1917, $ 150. What was due Feb. 27, 1918 ? 

7. A note for $ 480, dated March 16, 1917, is indorsed as 
foUows : Aug. 29, 1917, $ 15 ; Sept. 12, 1917, $ 150 ; Sept. 
12, 1918, $ 120. At 7 % interest, how much was due April 
14, 1919 ? 

8. On a note for $ 1925, dated Dec. 12, 1914, and bearing 
6% interest, the following payments were made : June 17, 
1915, $110; Sept. 23, 1916, $300; Nov. 11, 1917, S75; 
Oct. 17, 1918, $460; and March 27, 1919, $275. How 
much was due Aug. 21, 1919? 

9. A note for $ 575, dated July 14, 1918, was indorsed as 
follows : Aug. 17, 1918, $ 50 ; Oct. 29, 1918, $ 100 ; Jan. 15, 

1919, $ 130. How much was due on it on Sept 15, 1919, if 
the rate of interest was 6 % ? 

10. The following payments were made on a note for 
$ 2340, bearing 6 % interest, dated Oct 19, 1918 : Jan. 15, 
1919, $260; July 10,1919, $375; Dec. 20, 1919, $525; 
May 18, 1920, $ 600. What is the sum due July 15, 1920 ? 
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Discountiiig^ Notes 

218. Banks, when lending money, may deduct the inter- 
est in advance. 

Thus, a man borrowing f 1000 from a bank for 60 days, with 
interest at 6 9(}, may be asked to pay in advance f 10, the interest 
on 9 1000 at 6 9^ for 60 days. 

The bank, in this case, is said to Discount the Note. 

A person or firm, having accepted from an individual his 
note, and wanting the money at once, may ask a bank to 
purchase the note. Again, the bank is said to Discount the 
Note. 

Example. — The Acme Manufacturing Co. holds a non- 
interest-bearing note for $ 1000, payable in 60 days. They 
ask a bank to discount it. What are the proceeds ? 

Solution. — The bank may offer f 990 for the note. In doing 
so, the bank deducts 910 from the face of the note, this being 
the interest on f 1000 at 6 9(> for 60 days. The proceeds are 9 990. 

219. Bank Discount is a charge made by a bank for the 
payment of a negotiable note before the note is due. 

The day on which the note is discounted may not be the 
day on which the note was written. The time from the day 
of discount to the date of maturity is the Term of Discount. 

The Discount is a certain per cent of the amount of the 
note at maturity. The rate per cent used is called the 
Rate of Discount. This may not be the same as the rate of 
interest payable on the face of the note. 

The Proceeds of a discounted note is the amount at matu- 
rity less the discount. 

Example 1. — Find the proceeds of a 90-day note for 
$500 discounted on the date of making at 6 %. 

SolutUm. — 1. Since the note is non-interest-bearing, its amount 
at maturity is 9 500. 
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2. Being discounted on the date of making, the term of discount 
is 3 mo. 

3. The discount = the interest on 9 500 at 6 ^^^ for 3 ma = f7.50. 

4. .'. the proceeds .-= 9 500 - f 7.50 = f 492.50. 

Example 2. — Henry Sanders asked his bank to discount 
for him on Oct. 25, 1918, a note for $ 1200, payable in 90 
days, without interest, dated Oct. 15, 1918. What were 
the proceeds ? 

Solution, — 1. The note did not bear interest, hence the amount 
at maturity was f 1200. 

2. Being a note for 90 days, it matures 90 days after Oct. 15. 
Hence on Oct. 25 it still has 80 days to run, — the term of dis- 
count. 

3. The bank offers to discount it at 6 ^. The discount, there- 
fore, is the interest &t6 % for 80 days on 9 1200, or 9 16. 

4. The proceeds are 9 1200 - 9 16, or 9 1184. 

Example 3. — Find the proceeds of a note for $ 760 dated 
May 12, 1918, payable 90 days after date, bearing interest 
at 5 %j if discounted June 23, 1918, at 6 %. 

Solution. — 1. The interest on 9 750 at 5 9fc for 90 days is 99.38. 
Hence the amount of the note at maturity = 9 750 + 9 9.38 = 9 759.38. 

2. The note matured 90 days after May 12, or on Aug. 10. 

3. The term of discount was from June 23 to Aug. 10, or 48 day& 

4. The discount was the interest on 9 759.38 for 48 days at 6 ^, 
or 9 6.08. 

5. The proceeds were 9 759.38 - 9 6.08, or 9 753.30. 

EXERCISE 137 

Find the bank discount and the proceeds of the following 
notes. Assume that the rate of discount is 6 % in each 
case. 

Each example provides material for three parts. 

Part a, assume the date of discount to be the same as 
the date of the note ; parts b and c, the dates of discount 
are given. 
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If the teacher desires, part a for all may be done before parts h 
and c of the first example. Or, all three parts for examples 1, 2, 
and 3 may be done before any of the parts for the remaming ones. 
If additional examples are desired, the sum in any example may 
be changed to any other sum. 













DaTB of DlSCOUMT 


Ex. 


Tacm 
orNoTB 


Date or 

NOTB 


TiMB OP 
NOTB 


Ratbof 
intbrbst 




No. 


a 


5 


c 


1. 


f 600 


2/ 7/18 


60 da. 


none 


2/7/18 


2/20/18 


3/ 5/18 


2. 


250 


5/11/18 


90 da. 


none 


5/11/18 


6/ 1/18 


7/15/18 


3. 


875 


3/16/19 


6 mo. 


none 


3/16/19 


5/20/19 


7/ 2/19 


4. 


1000 


4/20/18, 30 da. 


6 <f> 


4/20/18 


4/25/18 


5/ 1/18 


5. 


1600 


7/12/18' 20 da. 


6 % 


7/12/18 


7/15/18 


7/25/18 


6. 


2400 


9/18/18 18 da. 


6^ 


9/18/18 


9/20/18 


9/30/18 


7. 


3000 


11/22/18 15 da. 


5 9^ 


11/22/18 


11/25/18 


11/30/18 


8. 


375 


7/29/18 


90 da. 


4 9& 


7/29/18 


8/30/18 


9/15/18 


9. 


560 


8/24/18 


lyr. 


69^ 


8/24/18 


12/20/18 


3/ 5/19 


10. 


1350 


12/15/18 


60 da. 


61^ 


12/15/18 


1/10/19 


2/ 1/19 



11. ^Vhat are the proceeds of a 60-day note for $950, 
with interest at 5 %, discounted at 6 % ten days after the 
date of the nots ? 

12. Find the bank discount on a note for $ 625, with in- 
terest at 6 %, payable in 4 months, if discounted 2 mo. 9 da. 
after the date of the note. 

13. What was the bank discount on a note for $ 850, dated 
July 13, 1918, and payable, with interest at 6 %, 90 days 
after date if discounted at 6 % on Aug. 25, 1918 ? 

14. What will be the proceeds of discounting at 7 % on 
the date of making a 30-day note for $3000, without 
interest ? 

15. Find the bank discount on a note for $910, dated 
Aug. 26, 1918, payable 90 days after date, with interest at 
5 %, if discounted Nov. 3, 1918, at 6 %. 
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16. Write a 90-(iay note for $ 738 of which you are the 
payee and Henry Anthony is the maker, dated Aug. 27, 1918, 
with interest at6 %, payable at the Farmer^s Bank of Janes- 
ville, Ohio. Assume that you discounted the note on Sept. 15, 
1918, at 6 % at some bank in your town. Properly indorse 
it over to that bank, and determine the proceeds. 

17, On Jan. 16, 1919, S. L. Payne made out in favor 
of the Anderson Automobile Co., of Anderson, Ky., the 
following notes to apply on the purchase price of an 
automobile : 

One for $ 250, due in 30 days, interest at 6 %. 
One for $ 300, due in 60 days, interest at 6 %. 
One for $ 450, due in 90 days, interest at 6 %. 

a. Write the notes. 

b. On Jan. 20, 1919, the automobile company discounted 
all three notes at 6 %, at the Anderson State Bank, using 
the full form of indorsement in transferring them to the 
bank. Write the indorsements and determine the total pro- 
ceeds of the notes. 

Find the proceeds of the following notes. 



Ex. 


Pack 


Datr of 


TlM« OP 


Rats OF 


Datk or 


Rats or 


No. 


NOTB 


Note 


IX-nERKST 


DnooinvT 


DisoorsT 


18. 


f 475 


5/11/18 


30 da. 


6* 


5/20/18 


7^ 


19. 


1250 


7/15/18 


90 da. 


5i* 


8/10/18 


6* 


20. 


360 


6/28/18 


45 da. 


89b 


7/15/18 


6% 


21. 


980 


12/20/18 


60 da. 


6* 


1/5/19 


79fc 


22. 


125 


11/16/18 


15 da. 


S^ 


11/20/18 


8^ 


23. 


1450 


9/30/18 


2 mo. 


5* 


10/20/18 


e'jfc 


24. 


3500 


8/24/18 


4 mo. 


5i9«> 


10/15/18 


6^ 


25. 


2«75 


12/19/18 


6 mo. 


5* 


2/1/19 


6* 
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Exchange 

220. The process of transferring credit between indi- 
viduals and firms is called BzdiaBge. 

a. Domestic EzdiAnge is the process of transferring credit 
between individuals in this country. 

b. Foreign Ezcbange is the process of transferring credit 
between individuals in this country and those of another 
country. 

Exchange of credit is accomplished by means of Checks, 
Money Orders, and Drafts. 

Checks 

221. A Check is a written order upon a bank made by 
one of its depositors, to pay a specified sum of money to a 
specified individual or his order. 

The bank is the Drawee; the person signing the check 
is the Drawer ; the one to whom it is payable is the Payee ; 
the sum to be paid is the Face of the Check. 



Buffalo, ^^. r.,...f/^/.,/f/<^... j^o.J^L 

THE COMMERCIAL NATIONAL BANK 



Henry Sears may cash the check himself or he may sur- 
render his right by using one of the three forms of indorse- 
ment discussed in § 211. 
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232. If Henry Sears as well as William Marks is a de- 
positor of the Commercial National Bank, and Henry Sears 
presents the cheek for deposit at this hank, the clerks there 
merely transfer credit of $ 25.31 from the account of Mr. 
Marks to the account of Mr. Sears. This is the simplesi 
form of the problem of exchange. 

Mr. S^rs, or some one to whom he indorses the check, 
may deposit or cash the check in a different bank. 

Banks are in this way daily cashing or accepting for de- 
posit checks drawn upon other hanks. In a small commu- 
nity, each bank is likely to send a messenger daily to each 
of the other banks of the community whose checks have 
been accepted, to ask for money to the value of these checks. 
Thus, credits in one bank are transferred to another bank. 
This also is a simple problem of exchange. 

In a larger community, the settling up between banks 
is accomplished through a Clearing House. Clerks repre- 
senting each of the members of the clearing house associa- 
tion gather at a specified time, exchange widi one another 
the checks of their respective banks, recording the amounts 
thereof, and report to the manager of the association the 
totals of these exchanges. By suitable procedure, the in- 
debtednesses between the member banks are all paid within 
a few hours. This is the most complex problem of exchange 
in a given community. 

223. Banks in small commimities usually have funds on 
deposit in at least one bank of a near-by larger community. 
In particular, banks of the country are grouped in twelve 
districts in each of which is a Federal Reserve Bank, with 
which most of the banks of that district are associated. 

224. Payments made by Checks to persons in other towns. 
Example, — A man in Texas may send a check to his son 

in college at Cambridge, Massachusetts. His son may deposit 
the check in a Cambridge bank. The bank will send the 
check, probably, to the Federal Reserve Bank at Boston, 
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receiying credit for it The Federal Beserve Bank at Bos- 
ton will send it to the Federal Reserve Bank at Dallas, 
Texas, receiving credit for it. If the bank on which the 
check is drawn is a member of the Dallas Federal Beserve 
Bank, the latter, deducting the amount of the check from 
the account of the issuing bank, sends the canceled check 
to that bank. The issuing bank, in turn, deducts the amount 
of the check from the balance of the drawer. Thus, credit 
has been transferred from the father in Texas to the son in 
Massachusetts. Sometimes a small fee, iV % ^^ ^^ ^^^^ 
of the check, is charged as exchange by the bank cashing 
the check. The other banks handle the check as a matter 
of business courtesy between themselves. 

This process represents a complicated form of Domestic 
ExcJiange. 

Other Ways of Transferring Credit 

225. Since a check is signed only by an individual, per- 
sons unacquainted with him, or the payee, often do not wish 
to accept the check. Hence, for transfers of funds to a 
considerable distance certain other means are often employed. 

226. A Certified Check is a personal check of a depositor 
in a bank, across the face of which an officer of the bank 
has written over his signature the word "Good" or 
" Certified." 



Bridgeport, Conn^..,^^:Af.'..,.19{f, 

THECONTINEIkmB^K 

Pay to the order of...^Jf:J^!^^$^:../f.'^M.... 
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Such certification dispels any doubt about the Talue of 
the check, for it is a criminal offense for a bank to certify 
a check unless the face of it is actually on deposit in the 
bank. 

227. A Cashier's Check is a check drawn by the cashier 
of a bank, making a sum of money payable to an individual. 
There is not any charge, usually, for issuing such a check 
to a regular depositor of a bank. 



THE TRADERS NATIONAL BANK 

Pay to tJie order o/....i?^!!^f. J:^!^!^.^^......!^Zf.l^ 

Cashier s Check ---^ 



To obtain such a check, Mr. Winters must pay the 
bank the equivalent of it. The check is readily accepted 
in exchange, for it has behind it the reputation of the bank. 

228. There are other methods of transferring money 
from one community to another, which should be men- 
tioned because of their connection with the preceding 
sections. 

Post Office Money Orders may be used to transfer credit 
either to a point in this county or abroad. They are espe- 
cially useful for sending small sums of money. 

The members of the class should each obtain or be given 
an Application for Domestic Money Order. They may he 
obtained at any post office. Upon the back of this Appli- 
cation will be found the rates for money orders. 
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Money may be Transferred by Telegraph. The only ad- 
vantage in 80 transferring credit is the speed with which 
it can be done. The rates and provisions are obtainable at 
any telegraph office. 

Travelers' Checks are used very commonly by persons 
who are traveling. Express companies and banks charge 
i% oi the face of the check as commission. 

EXERCISE 138 

What is the rate for a money order for : 

1. 76^? 4. $11.32? 7. $2.78? 10. $67.84? 

2. $1.66? 5. $9.45? 8. $6.32? 11. $43.26? 

3. $4.98? 6. $22.63? 9. $35.69? 12. $72.58? 

What will be the charge for a traveler's check for : 

13. $200? 16. $1600? 19. $675? 22. $225? 

14. $360? 17. $2500? 20. $3200? 23. $385? 

15. $575? 18. $1860? 21. $1250? 24. $750? 

229. A Certificate of Deposit also may be used in trans- 
ferring credit 



THE COMMERCIAL BANK 

$"/!£§. Detroit, Mich.....?^fT.-J.^:...19(^. 

.^^f^ R^.'^. has deposited 

payable to th& order of !r k. 

on the return of this certifuxcte properly indorsed. 

Cashier 
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Such certificates of deposit serve as receipts for fonds 
left on deposit with a bank. Banks pay interest on such 
funds. 

In one community^ 2^% interest is allowed on funds 
remaining on deposit three months, 3 % on money on de- 
posit six months, and 4 % on money on deposit one year. 

By properly indorsing the certificate^ the owner of it 
may transfer his credit to some one else. 

The certificate may be made payable to some one else at 
the start. 

EXERCISE 139 

1. a. Write a certificate of deposit, dated to-day from a 
fictitious bank in your town, stating that you have deposited 
$ 350 payable to yourself. 

b. Assume that you leave the money on deposit three 
months. What interest will you draw ? 

c. Assume that you wish to transfer the money at the 
close of the three months to Henry Randolph. Write the 
proper indorsement. 

2. What interest at the rates mentioned above will be 
due on a certificate of deposit : 

a. For $ 1800 left on deposit six months ? 

6. For $ 785 left on deposit three months ? 

c. For $ 1235 left on deposit for one year ? 



Drafts and Acceptances 

230. A more popular means of sending money to a dis> 
tance is a special form of check called a Draft. 

A Draft is a written order from one individual, firm, or 
bank to another, directing the latter to pay a specified sum 
of money to a third party. 
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The Drawer is the person signing the draft ; the Drawee 
is the person, firm, or bank to whom the draft is directed ; 
the Payee is the one to whom payment is to be made. 

Example, — Assume that Mr. Sampson of Philadelphia, 
Pa., owes Mr. Bristol of Peoria, 111., $600. He may go 
to a bank in Philadelphia and purchase a draft, payable to 
Mr. Bristol. Since the Philadelphia bank does not hav^ a 
correspondent in Peoria, it will probably give him a draft 
on a Chicago bank. 

To obtain this draft, Mr. Sampson must pay the Phila- 
delphia bank $ 600. Also, a charge of -^^ % of the face of 
the draft is often made. This charge is very commonly 
omitted when the purchaser of the draft (Mr. Sampson) is 
a regular depositor in the bank. 

Mr. Sampson will send the draft to Mr. Bristol. The 
latter, to obtain the money, will proceed exactly as if he 
had received a check (§ 221). The bank cashing the draft 
may make a charge for the cost of collecting the face of the 
draft. 

Note. — 1. Mr. Sampson may have the draft made payable to 
him. In this case, he will indorse it over to Mr. Bristol, using 
the full indorsement (§ 210) and then send it to Mr. BristoL 

Note. — 2. The words "value received" and "charge to the 
account of " are not necessary. 

When both the drawee and drawer are banks, the draft 
is called a Bank Draft. A bank draft is particularly desir- 
able as a means of sending money to a distance, because it 
has behind it the business reputation of a bank. 

Usually, a bank draft is a sight or demand draft. Pay- 
ment is specified by such phrases as " pay on demand " or 
" pay at sight." It is payable as soon as presented and will 
be cashed or accepted for collection by any bank. 
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Write the following drafts, and determine the charge if 
the rate in each case is ^ % ; date each to-day. 



Ex. 

No. 


Dbawsb 


Dbawkb 


Patvx 


Asiom 


1. 


Farmer's Bank, 


First National Bank, 


• 

Charles 






Canton, Ohio 


Cleveland, Ohio 


Hancock 


9325 


2. 


A fictitious bank 


Exchange Bank, 


Sarles and 






in your town 


Detroit, Mich. 


Davis 


674.45 


3. 


A fictitious bank 


Continental Bank, 


Marshall Field 






in your town 


Chicago, IlL 


and Co. 


835.60 



4. Charles Johnson, Ames, Pa., owed William Jordan of 
Pittsburgh, Pa., $ 176. He applied at his bank, the Ames 
Merchants Bank, for a sight draft payable to William Jor- 
dan. The Merchants Bank through their cashier, Arthur 
Giles, drew upon the Second National Bank of Pittsburgh 
on Feb. 14, 1919. Write the draft 

5. Using the same data as in Ex. 4, make the draft 
payable to Charles Johnson and then write a full indorse- 
ment of it by Johnson over to William Jordan. 

231. Drafts are used also as a Means of Collecting Money 
in commercial transactions. Such drafts are called Com- 
mercial Drafts. They may be either sight drafts or tijne 
drafts. 

Commercial Sight Draft Suppose that the Northern Mill- 
ing Company of Minneapolis, Minn., sells to Henry Maraton of 
Maumee, Ohio, a carload of bran. They receive from the rail- 
road company a Bill of Lading. Mr. Marston must present 
this bill of lading to the railroad delivering the car before 
he can get possession of the car. If the Milling Company 
wants to insure payment for the bran, they make out the 
following sight draft upon Mr. Marston. 
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(f.^.f.^. Minneapais. Minn., . . .f'f ^l !/.'. . . .w'.t 
%.*^. pay to the order 

^^J^'^^:}:^ Bailors 

Value received aand charge the same to the axicount of 

The Jforthern Milling Co- 

?}Uuy>v&&, dkU. Secretary. 



The Milling Company deposits this draft, attached to 
the bill of lading, at its bank in Minneapolis. The bank 
sends it to a bank in Maumee, Ohio. That bank notifies 
Mr. Marston that it has the bill of lading and draft. Mr. 
Marston, after paying the face of the draft, receives the bill 
•of lading, and can then get his carload of bran. 

The Maumee bank may charge a small fee for its services. 
This charge may be a small fee (25 ^) or a small per cent 
(-j^^ %) of the face of the draft. It sends the net proceeds 
to the Minneapolis bank, and the latter credits the account 
•of the Milling Company. The Minneapolis bank may, but 
probably does not, make any charge for its services to the 
Milling Company, because the latter are regular customers 
of the bank. The minimum charge is usually 2o ^. 

333. A Cammerdal Time Draft is payable after the expira- 
tion of a specified length of time. Payment is specified by 
such phrases as " 15 days after date," or " 15 days after 
sight." 

In such cases, the draft is presented to the drawee to 
determine whether he intends to pay the money. If the 
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drawee decides to pay the draft, he signiiies his intentic 
by writing across the face of the draft the word " Accepted' 
with the date and his name. 

After the draft is accepted, it is called an Acceptance. 

An acceptance is a form of promissory note. The drawt 
having accepted it, thereby promises to make payaient ^i 
a certain time. 

Tfie date of maturity is reckoned as tlie specified number 
days from the date of the draft, if it is payable a number of\ 
days after date, or as the specified number of days from the da^^ 
of acceptance if it is payable a number of days after sight. 

Example. — Assume that Henry Green of Windsor, 111., 
has owed Arthur Brown of Boston, Mass., $ 250 for some 
time, and that Brown wishes to compel Green to pay off 
the debt. Brown may have his bank draw up the follow- 
ing draft. 



^f.^. Boom, Jiras«.,...^^/.fi_. Ja^f 

THE FIRST NATION^ BANK 

.^y.f^.^.^^^^. pay to the 

tjrdn* of (Z'JJt'UA, B'uyuyyi^ BM^, ?J1<m^, 

JpP.DoLUxrs 



9wo- kwyidAj&d {^i^^ 




oto /if&nvif ^leMV 



Cashier 



Mr. Brown deposits the 
draft in his bank, indors- 
ing it as at the right. 



Pay to 

the order of the 

First Xationid Bank 

for collection only. 

Arthur Brown. 
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The First National Bank 
sends the draft to the 
Windsor State Bank of 
Windsor, 111., for collec- 
tion, indorsing it as at the 
right. 



Pay to the order of 

The Windsor State Bank 

Windsor, III. 

for collection only. 

The First nATationaZ Bank 

Boston, Mass. 



The Windsor State Bank informs Mr. Green that it has 
a draft drawn upon him. He, wishing to retain a good 
business reputation with the bank, decides to pay the 
draft ; he writes across the face of it his " acceptance," as 
indicated on the draft, by writing across its face the word 
^^ Accepted," the date, and his name. 

Having accepted it on April 20, 1918, he must pay it on 
or before June 19, 1918. 

When Green pays the draft, his bank marks it as paid 
and delivers it to him; also, after deducting, possibly, a 
small fee such as -j^ % of the face for collection, his bank 
remits the net proceeds to the First National Bank. The 
latter places the proceeds to the credit of Mr. Brown. 

EXERCISE 141 

1. a. Write a thirty day time draft of which you are the 
payee, and also the drawer, and of which Samuel Hughes, 
Pittston, Pa., is the drawee. Date it to-day. Assume 
that Mr. Hughes accepts the draft five days from to-day. 

b. Write across the face of the draft his acceptance* 

c. What is the date of maturity ? 

2. a. Write a sixty-day time draft, dated to4ay, at your 
town, of which you are the payee and also the drawer, drawn 
upon the Paducah, Tenn., Milling Company, b. Assume 
that you deposit it for collection at a fictitious bank in 
your town. Properly indorse it. c. Assume that your 
bank sends it for collection to a fictitious bank in Paducah. 
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Properly indorse it for the bank. <f . A«8um« tiiat the bank 
presents it to the Milling Company and that the company 
accepts it ten days from to-day. Write the acceptance, 
e. What is the date of maturity? /. Suppose that the 
Paducaii bank charges -j^ % for ccAlection. What will be 
the proceeds ? 

3. Ernest Waters, Williamstown, Ky., bought $850 
worth of merchandise from Dickson, Hughes, and Com- 
pany, of Toledo, Ohio. The latter, after waiting some time 
for their money, made out on July 25, 1918, a thirty-day 
time draft, payable to tiiemselves, naming Mr. Waters as 
drawee. They deposited the draft for eollection with the 
Republic Bank of Toledo, Ohio. The latter sent it to the 
Center Co. National Bank at Williamstown, Ky., for pres- 
entation. On July 30, Mr. Waters accepted it. 

a. Write the draft, the indorsements, and the acceptance. 

b. When is the draft due ? 

c. If the Williamstown Bank makes a charge of ^^ % 
for collection, what amount will they remit to the Toledo 
Bank ? 

233. In case the payments from one community to an- 
other are much greater than the collections for it from the 
other, then it becomes necessary to send actual money from 
the first community to the second to pay the indebtedness. 
Persons in the first community asking for drafts to make 
payments in the second community will then be asked to 
pay a fee for exchange, amounting possibly to 1 % of the 
face of the draft In this case, Exdiaage on the second 
community is at a Preaaftum or above Par. 

On the other hand, if the credits of one community are 
greater than its debits, tbea the person offering to purdiaae 
a draft payable in the second commnnity may be offered 
a discount Rgchany is then at a DiacouBl or Below Par. 
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The Rate of Sxehsiige is the rate per cexit of the face of a 
draft charged for drawing the draft when basiness con* 
ditions make it necessary to control the flow of money from 
or into a community. This charge is in addition to the fee 
for issuing the draft. 

EXERCI3B 142 

1. Is the flow of money encouraged or discouraged when 
exchange is above par ? Below par ? 

Find the cost of a sight draft for : 

2. $500 when exchange is at a premium of ^%y — no 
charges for issuing the draft. 

3. $285 when exchange is at a discount of J%, if the 
charge for issuing the draft is ^%. 

4. $1975 when exchange is at a discount of ^%, — 
charges -^ ^ for issuing the draft. 

5. $2500 when exchange is at a premium of ^%, — no 
charge for issuing the draft. 

6. $ 650 when exchange is at a discount of ^ %, — tu% 
for issuing the draft. 

234. Discoanting Acceptances. Since an acceptance is a 
form of promissory note, it will be discounted on the same 
conditions as a promissory note. It will be assumed that 
the drafts are payable a number of days after sight, unless 
something is said to the contrary. 

Example. — The Hartford Manufacturing Co. had a ninety- 
day draft for $ 1250 drawn upon James Markley, dated 
May 12, and accepted by Markley on May 15. Needing 
the money, they asked their bank to discount the accept- 
ance on May 25. What were the proceeds if the rate of 
discount was 6 ^ ? 

Solution, — 1. The date of acceptance was May 15. 
2. .*. the date of maturity was 90 days after May 15. 
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3. The acceptance was presented 10 days after May lo, hence 
the term of discount (§ 218) was 90 - 10 or 80 days. 

4. .*. the discount was the interest on 9 1250 at 6 9(> for 80 
days. This is 9 16} or • 16.67. 

5. .*. the proceeds were 9 1250 — 9 16.67 or 9 1233.33. 
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Find the proceeds of the following acceptances if dis- 
counted at 6 % : 



Ex. 


Face 


Datk 


TiMK 


ACCKPTKD 


DlSOOLRTEO 


Ni>. 


a 


b 


1. 
2. 
3. 
4. 
5. 


9 300 

2850 

625 

1340 

932 


7/14/18 
10/3/18 
9/24/18 
11/8/18 
12/17/18 


30 da. 
90 da. 
60 da. 
30 da. 
20 da. 


7/15/18 
10/10/18 

9/30/18 
11/10/18 
12/20/18 


7/15/18 
10/10/18 

9/30/18 
11/10/18 
12/20/18 


7/20/18 

11/1/18 

10/25/18 

11/15/18 

1/1/19 



6. Assume that the Brown Hardware Co. of Middlesex, 
Delaware, received a statement dated Jan. 5, 1919, from the 
Lamson Manufacturing Co. of New York City, of an over- 
due account amounting to $ 626.50, with the request that it 
be paid at once or that the Brown Hardware Co. accept 
a 30-day time draft, payable to the Lamson Manufacture 
ing Co. 

a. Write the draft, making the Lamson Co. both payee 
and drawer. 

b. Indicate upon it the Brown Hardware Co.'s acceptance 
under date of Jan. 7, 1919. 

c. Assume that the Lamson Manufacturing Co. discounted 
it on Jan. 10, 1919, at the First National Bank of New York. 
Properly indorse the acceptance, and determine the proceeds 
if the rate of discount was 6 ^. 
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7. Dr. Theodore Daniels, Athens, So. Carolina, demanding 
payment of Mr. Sommers on an overdue bill amounting to 
$ 135, addressed to him on Aug. 19, 1918, a 60^ay time 
draft for that amount payable to the doctor. 

a. Write the draft. 

b. Indicate Mr. Sommers' acceptance on Aug. 25, 1918. 

c. On Oct. 1, 1918, Dr. Daniels discounted the acceptance 
with Stephen Andrews at 6 ^, making out a full indorse- 
ment of it to the latter. Write the indorsement, and deter- 
mine the proceeds. 

a On Nov. 25, 1918, the Commoners Bank of Watertown, 
New Jersey, discounted for customers the following com- 
mercial paper: 

1. A 3-mo. note for $ 1725 at 6 % dated Nov. 10. 

2. A 30-day time acceptance for $ 7235 dated Nov. 12, 
and accepted Nov. 15. 

3. A 60-day non-interest-bearing note for $ 800 dated 
Nov. 25. 

4. A 90-day note for $ 2375 at 6 % dated Oct. 18. 

5. A 30-day acceptance for $ 10,000 dated Nov. 18, and 
accepted Nov. 19. 

a. Find the amount the bank paid for each of these 
securities. 

6. On Nov. 30 the bank re-discounted all these notes at 
the National Bank of New York. Find the amount credited 
to their account by the latter bank. 

Foreign Exchange 

235. A draft used in Foreign Exchange is always called a 
Bill of Exchange. Formerly, when ocean transportation 
was slow, and less certain, bills of exchange were always 
issued in triplicate. These were sent by different routes 
and the first to arrive was paid, the others becoming void 
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thereby. Now, however, they are issaed at most only in 
duplicate, one copy being placed on file as a matter of 
record in ease the other is lost. When issaed in daplicate, 
they take the f oUowing form : 



f/Jf. Boston, Mass.,..Af'.\!E'....A9^.^. 

At sight of this First ofExchoavge {Second, of the 
same date aihd tenor, unpaid) pay to the order of 

Value received and charge to the account of 

-— --- -- Kidder, Peabody and Co. 

JUoncioyi, ^nq, ^ 



Exchange may be transmitted also by cable. 

236. Rates of Foreign Exchange depend upon the balance 
in trade between this country and the foreign country to 
which it is desired to send money. Exchange on foreign 
countries is quoted daily in the newspapers of large cities. 

In exchange between the United States and England, 
& 100 is theoretically equivalent to $ 486.65, and $ 100 is 
theoretically equivalent to 518.1 fr. in exchange between 
the United States and France. In the table following are 
given the rates of exchange on July 23, 1918. 

T , Cables 476.425 -, Cables 570 

^^^^^^ Checks 475.275 ^^"^ Checks 57L5 

This means tliat £ 100 was equal to $ 47a42| if ex- 
changed by cable, and to $ 475.275 if exchanged by draft]; 
that $ 100 was equal to 570 francs if exchanged by cable, 
and to 571.5 if exdianged by draft 
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Comparison with the theoretical eqni^enta ahows that 
ezchwige with England and France was below par on July 
23, 1918, indicating that the balance of trade was in favor 
of the United States, since bankers deemed it necessary to 
encourage shipment of funds abroad by giving more than 
the theoretical equivalent. 

Exampie. — What was the cost of cable exchange on 
London for £160 Ss. on Jidy 23, 1918 ? 

Solution.-^ I. £ 160 8«. = £ 160.4. 

2. Since each 1£ cost 94.76425, then £160.4 cost 160.4 x 
94.76425, (NT 9764.19. 

Example 2. — Find the cost of a bill of exchange on 
France for 632 fr. on July 23, 1918. 

« 

Solution. — 1. 9 100 was considered the equivalent of 570 f r., or 
9 1 of 5.7 f r. 

2. .'. the cost of 632 f r. was as many dollars as 5.7 is contained 
times in 632, or 9 110.87. 

EXERCISE 144 

What will be the cost of a bill of exchange : 

1. On London for £257 when exchange is quoted at 
485? 

2. On Paris for 1760 fr. when exchange is quoted at 
524? 

3. On London for £ 3525 when exchange is quoted at 
484.75? 

4. On Paris for 4276 fr. when exchange is quoted at 
616.26 ? 

5. On London for £ 8500 when exchange is quoted at 
485.875 ? 

6. How large a bill of exchange on London can be 
bought for $ 2500 when exchange is quoted at 486 ? 
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7. A family wishes to send $ 1000 to a member in 
Paris. If exchange is quoted at 518, how many francs can 
be obtained ? 

a Find the cost of a bill of exchange for £ 750 10s. 
when exchange is quoted at 485.5. 

9. An importer wants to send his purchasing agent in 
London $ 5000. What will be the face of the bill of ex- 
change if exchange is quoted at 484.5 ? 

10. The United States Government loaned the French 
Government S 100,000,000 at one time during the month of 
November in 1918. If exchange was quoted at 57I.69 what 
was the equivalent in francs ? 



XUI. PARTNERSHIPS AND CORPORATIONS 

237. A Partnership is an association of two or more per- 
sons, called Partners, formed by a written contract, to 
engage in business in common for the purpose of making 
profits. 

Note. — Students will find an interesting article discussing the 
subject of Partnership in the Encyclopaedia Britannica. 

Partnerships are organized xinder special laws of the 
various states. 

The total money and property contributed by the partners 
is called the CapitaL 

The Assets of a company comprise all its money and 
property at any particular time, and the Liabilities of a 
company are its debts. 

238. A General Partner may be a real partner, one who 
actually shares in the management and profits of the busi- 
ness; a silent partner, one who shares in the profits but 
not in the management of the business; an ostensible 
partner, one who appears to be but is not actually a partner. 

The general partners of a business are individually re- 
sponsible for all liabilities in excess of the assets. 

In some states, special partnerships may be formed. In 
such, there must be at least one general partner. The 
special partners contribute to the capital, and are liable for 
debts of the company only to the extent of their contribu- 
tion to the capital. 

A partnership is sometimes for a fixed term of years and 
sometimes for an indefinite period. A partner cannot 
withdraw from a firm before the close of the term of 
agreement unless the partnership is dissolved. 

335 
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The death o£ a partner, the bankruptcy, or the insanity 
of a partner automatically bring about the dissolution of 
the firm. A partner cannot dispose of his interests with- 
out the consent of the other partners. 

The manner of distributing the profits is specified in the 
contract between the partners. In the following examples 
some methods of distribution are described. 

EXERCISE 146 

1. Andrews, Baldwin, and Davis form a partnership, 
each contributing $ 3000, and each contributing services of 
equal worth. They agree to divide the profits equally. If 
the net profits are $ 3780, what should each receive ? 

2. A and B formed a partnership, A contributing $ 2000 
and B $ 4000. They gained $ 2460. They agreed to divide 
the profits in proportion to their respective contributions to 
the capital. 

Suggestions. — 1. What was the total capital? 2. What part 
of the capital did A contribute? 3. What part of the profit* 
should he receive ? 

3. A, B, and C form a partnership to which each con- 
tributes equal services; A contributes $2000, B S3200, 
and C $ 4800. They agree to divide the profits in propor- 
tion to each partner's contribution to the capital. What 
should each partner receive out of $ 4350 profits ? 

4. A, B, and C form a partnership. A contributes 
$ 8000, B $ 7500, and C % 6500. They agree to divide the 
profits in proportion to their shares of the capital. How 
much should each receive out of the $ 6275 profits ? 

5. Suppose that, in the preceding example, the partners 
also agree to divide any losses as they divide the profits. 
If the assets of the company at the time of dissolution are 
$ 22,750, and the liabilities are S 28,430, how much should 
each contribute to pay off the indebtedness ? 
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• 

6. Assume Uiat partner A in Example 5 is bankrupt at 

the time of dissolution. How much must B and C each 
pay if they agree : a. To pay their own shares and each 
to pay one half of A's share ? b. To pay the debts in pro- 
portion to their contributions to the capital ? 

7. Assume that partners A and B in Example 5 are both 
bankrupt at the time of dissolution and that C has great 
wealth. How much must C pay to the creditors to close 
up the affairs of the firm ? 

a A and B form a partnership. A contributes 815,000 
and B $ 5000 to the capital. They agree that A is to re- 
ceive from the business a salary of $150 per month and 
B $ 100 per month, and that the net profits at the end of 
the year shall be divided in proportion to their contribu- 
tions to the capital. The average monthly income is $ 450, 
from which the salaries are deducted. What should each 
receive at the end of the year from the accumulated net 
profits ? 

9. A and B form a partnership as follows : A contrib- 
utes $ 7300 and B, $4700. They agree that each shall 
receive at the end of the year 6 % interest on his share of 
the capital, and that they will divide equally the surplus 
profits. What should each receive out of $2350 gross 
profits? 

10. Suppose that A and B in Example 9 agree that the 
surplus profits, after paying the interest on invested capital, 
shall be divided in proportion to the amount of capital in- 
vested. What should each receive in this case ? 

11. The following plan is a very common one. 

A and B invest $ 6000 and $ 10,000 respectively in a 
business. They agree that A is to receive from the busi- 
ness annually $ 1600 and B, $ 1800; that each is to receive 
6 % interest on his invested capital ; and that the surplus 
profits are to be divided equally. What does each receive 
out of gross profits of $ 5200 ? 
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• 

12. Assume that A, B, and C contribute $ 6300, $ 5200, 
and $ 7500, respectively, to the capital of a company ; that 
they agree to allow each a salary of $ 125 per month ; that 
each is to receive 6 % interest on his investment ; and that 
surplus profits at the end of the year are to be divided 
equally. What should each receive during the year out of 
average monthly profits of $ 925 ? 

13. A, B, and C formed a partnership, agreeing that each 
should receive from the profits 6 % interest on his invested 
capital, and that surplus profits should be divided equally. 
Each invested % 2500 on Jan. 2. A invested $ 500 on May 1, 
and $ 400 on Aug. ^15. B invested % 200 on March 10, 
% 100 on July 20, and % 150 on Sept. 1. 

The gross profits at the end of the year were $2350. 
How much should each partner receive ? 

14. A, B, and C contributed to the capital of their firm 
$ 1200, % 3300, and $ 2700, respectively. They agree that 
each is to receive 6 % interest on his invested capital and 
that the net profits shall be divided equally. At the close 
of the year (Dec. 31), they found that they had liabilities 
as follows : bills payable, $ 736.45 ; a note for $ 500, dated 
Kov. 20, with interest at 6 %, which they must pay on or 
before Jan. 30. 

They have the following assets : cash on hand, $ 1638.75 ; 
bills receivable, 8 1482.31 ; a 90^ay note for % 375, with 
interest at 6 %, dated Dec. 1 ; a 30^ay acceptance for $ 250, 
dated Dec. 15 ; a 60-day acceptance for % 425, dated Nov. 26. 

a. Assume that they discount at their bank at 6 % on 
Jan. 2 the note payable to them and the acceptances, add- 
ing the proceeds to the cash on hand. What is the total 
amount of cash on hand then ? 

5. What is the amount of the note which they owe 
(principal 4- interest to date) ? Assume that they pay this 
amount and also all their outstanding bills. How much 
cash on hand remains ? 
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^t of their remaining cash assets they pay to each 
the interest on his investment. What does each 

is the balance of their book profits, iacluding 

and bills receivable ? 
iS each partner's share of these book assets ? 

Corporations — Stocks and Bonds 

.vi9. Men wishing to engage in a large business under- 
taking usually organize a Joint Stock Corporation. To do 
so, they must comply with the laws of the state in which 
they organize. A copy of the statutes relating to private 
corporations can be obtained by applying to the secretary 
of state in any state. 

240. The ownership of a corporation is divided into 
Shares of Stock. Stock is either Common Stock or Preferred 
Stock. The owner of each share of common stock is entitled 
to one vote in the management of the corporation and to 
dividends when and only when all other obligations of the 
company are paid. The owner of preferred stock is not 
entitled to any votes in the management of the business, 
unless it be the matter of issuing additional stock; he is 
entitled, however, to Dividends, usually at a specified rate 
per cent, before any dividends are paid on common stock. 

The preferred stock may be Cumulative Preferred, in which 
case the owner is guaranteed income at a fixed rate per cent 
per year ; if the dividend for any year or years is unpaid 
when due, the owner is guaranteed that it will be paid 
ultimately if the corporation is solvent. 

Each share of stock has a nominal value, called the Par 
Value as a rule. Recently, corporations have been issuing 
common stock having no par value. Often but not always, 
the par value is $ 100. 

• The shares of stock are sold in order to obtain the Capital 
of the corporation. 
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Each purchaser of stock is given a Stock Certificate stat- 
lag the number and kind of shares purchased, and other 
information about them. 

The owner of shares of stock may sell them to some one 
else, by indorsing his stock certificate. The new purchaser 
then sends the indorsed certificate to the transfer agent 
of the corporation in order to have a record of the transfer 
made upon the books of the corporation. 

241. The Market Value of Stock depends upon various 
factors. Among these are the present net earnings of the 
corporation, the future prospects of it, and the current rate 
of interest paid upon sound investments. 

When a share of stock is purchased, the buyer acquires 
ownership of the next dividend payable on the share of 
stocky — unless the stock is sold ex dividend; in this latter 
event, the seller retains the rights to the dividend. 

Stocks that sell for more than their par value are said to 
be Above Par, and those that sell for less. Below Par. The 
price at which a share sells is called the Market Price. 

EXBBCISB 146 

What is the par value and what is the market value of : 



Ex. No. 


No. OV SiTABVS 


Pab Valub 


Markr Valitv 


1. 


40 


flOO 


1300 


2. 


16 


100 


101 


3. 


20 


100 


118 


4. 


60 


10 


14i 


5. 


26 


100 


68 


6. 


60 


No par value 


631 


7. 


76 


15 


46 1 


8. 


10 


100 


69{ 


9. 


6 


100 


460 


10. 


20 


100 


162 
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842. The actual rate of incx)me to the owner of a share of 
stock depends upon the price he paid for the stock and the 
present annual dlTidends received from it. To find the 
present rate of income on a share of stock, find what per cent 
the current annual dividends are of the current market 
price. Notice that the rate of income has nothing whatever 
to do with the par value. 

Example. — What was the annual rate of income on a 
share of Anaconda Copper when the market price was 
$ 91.75 and the dividends were $ 8 per year ? 

Solution. ^ 1. What per cent of • 01.75 is f 8 ? 
2. 98 is 8.71 9b of •91.75. 



EXERCISE 147 

Find the annual rate of income when one share of : 



Ex. No. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

a 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



NaMB or COMPAKT 



American Tobacco Common 

Buckeye Pipe Line Common 

Delaware and Hudson R. R. Common 

Southern Pacific Common 

Eureka Pipe Line Common 

Federal Sugar Refining Pf d. 

B. F. Goodrich Common 

Norfolk and Western Pfd. 

United Gigar Stores Common 

Vacuum Oil 

American Beet Sugar Common 

Colorado Fuel and Iron Co. 

New York Central Common 

National Transit Co. 

SaVage Arms Co. 



Was Sbll- 
iNo Fob 



And Anftai. 
Dividends 

W«KK 



172 


«20 


83 


14 


97i 


9 


80 


6 


245 


24 


95 


6 


72 


4 


89 


4 


101 


7 


355 


6 


87 


8 


46 


3 


80 


5 


14 


2 


56 


6 
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243. Ba3ring and Selling Stocki. Stocks are bought and 
sold through stock Brokers, located in large cities. They, 
in turn, or their clerks, meet at certain hours on business 
days at the Stock Exchange of their city. The procedure 
involved in buying and selling follows : 

Mr. Jones wants to sell 100 shares of U. S. Steel Common 
Stock. He gives his broker an order to that effect, telling him to 
sell " at the market " or at some specified price. If the market 
price happens to be 116}, Mr. Jones may ask 116} for his stock 
Mr. Smith may have decided to buy 75 shares, and Mr. Cummings 
25 shares of Steel Common, and ask their brokers to get it for 
them. At the stock exchange, the clerk of Mr. Jones' broker 
offers 100 shares for sale, announcing the price ; the clerks of the 
other brokers bid some other price. If a sale is arranged, Mr. 
Jones indorses his stock certificates over to the purchaser, who 
arranges for the transfer of the ownership on the books of the 
corporation. Mr. Jones' certificate is canceled and new ones are 
made out for the purchasers and sent to them through their 
brokers. 

The brokers charge for their services 12^^ per share of 
stock involved in the transaction, with a minimum charge 
of $2 or $2.50 for each transaction. The fee of 12^^ 
amounts to ^ % when the par value is $ 100. This fee is 
called Brokerage. The buyer and seller both pay brokerage. 

Example 1. — What are the proceeds to the seller of 100 
shares of U. S. Steel Common Stock at 108J ? 

Solution. — 1. Each share sells for 9 108.75. 

2. Hence the gross receipts are 9 10,875. 

3. Since the brokerage is 12| ^ per share, the total brokerage is 
100 X .12J or 9 12.50. 

4. .-. the net proceeds to the seller are 9 10,875 — 9 12.50 or 
10,862.50. 



Example 2. -r- What is the cost to the buyer in the pre- 
ceding example ? 

Solution. — 1. The cost = 910,875 + 9 12.50 = 9 10,887.50. 
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EXERCISE 148 

Below are the quotations for certain stocks on the N. Y. 
Stock Exchange on a certain day in 1918. 



Bid 


ASKKO 


Namk of Stock 


High 


Low 


Close 


33i 


34 


Allis Chalmers 


34 


33} 


33} 


66^ 


66} 


American Locomotiye 


66} 


66} 


66} 


105J 


1061 


American Smelting Co. Pfd. 


106} 


106} 


106} 


91i 


91} 


Baldwin Locomotiye Co. 


92} 


91} 


91} 


1045 


105 


Bethlehem Steel Pfd. 


105} 


105} 


105} 


143 J 


145 


General Electric Co. 


145 


145 


145 


90\ 


91 


Great Northern Pfd. 


90} 


90} 


90} 


im^ 


103} 


Norfolk and Western 


103} 


103} 


103} 


nij 


112 


Pollman Co. 


111} 


111} 


111} 


m 


92} 


Republic Iron and Steel 


92} 


91} 


m 


44 f 


44^ 


Studebaker 


44J 


44 


44J 


104 


105} 


U. S. Rubber 1st Pfd. 


104} 


104} 


lOi} 


109i 


109} 


U. S. Steel 


110 


108} 


109} 


41J 


41} 


Westinghouse Electric 


42 


41} 


41} 



Find the cost to the buyer and the proceeds to the seller 
in the sale of : 



Kx. No. 


■ 

No. OF Shakes 


Name of Stock 


At Price 


1. 


100 


American Locomotive Co. 


Low 


2. 


50 


Bethlehem Steel Pfd. 


High 


3. 


20 


Allis Chalmers 


Close 


4. 


40 


Great Northern Pfd. 


High 


5. 


15 


Republic Iron and Steel 


Low 


6. 


200 


Studebaker 


High 


7. 


75 


U. S. Rubber 1st Pfd. 


Low 


8. 


35 


U. S. Steel 


Close 


9. 


60 


Pullman Co. 


Bid 


10. 


80 


Westinghouse Electric 


Asked 
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Find the gain or loss by a stock speculator who 



Vr Nn 


BOVOBT 


A irv^ &y\ V v« A «» 


XtX. ^o. 


No. of Shares 


Name of Stock 


At 


il.]fl> OQU> AT 


11. 

12. 
13. 
14. 
15. 


100 
200 

1500 
500 

1000 


U. S. Steel 

Westinghouse Electric 
American Smelting Co. Pfd. 
Baldwin Locomotive 
Great Northern Pfd. 


Low 
Low 
106 
High 

87i 


High 

High 

106i 

Low 

90} 



16. A man having $ 2500 to invest decides to buy as 
many shares as he can of U. S. Steel Common. How many 
shares can he safely order through his broker? (L^se the 
quoted " high '' price.) 

17. A man having S 3750 to invest decides to put ^ into 
Bethlehem Steel Pfd., ^ into American Smelting Co. Pfd., 
and -J into General Electric. How many shares of each 
can he order ? 

18. How many shares of Norfolk and Western can a 
man bu)'' who has $ 1500 to invest ? 

19. A man having $ 5000 to invest decides to place « in 
U. S. Rubber Pfd., ^ in Studebaker Common,' and ^ in 
Westinghouse Electric. How many shares of each can he 
order ? 

20. The trustees of an estate wish to invest $35,000, 
distributing the investment so that f is invested in pre- 
ferred stocks and t in standard common stock. They 
decide to buy U. S. Rubber Pfd., Great Northern Pfd.. 
and Bethlehem Steel Pfd., investing approximately equal 
amounts in each. For common stock, they select Baldwin 
Locomotive, General Electric, and Republic Iron and Steel, 
investing about equal amounts in each. Find the number 
of shares of each stock that they can order. 
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Brads 

244. A Bond is a certificate indicating ownership of part 
of an indebtedness of a corporation ; it is a promise to pay 
a fixed sum of money at a definite future time, with interest 
at a fixed rate, payable periodically. Often there is some 
sort of security pledged to secure payment of the bonds. 

Thus, the owners of a piece of property, wanting a large 
sum of money, borrow it from some banking institution, 
and, as security, mortgage their property to the institution 
as trustees. 

The bankers then issue bonds whose total face value is 
the amount of the sum loaned the owners of the property. 

On the other hand, governments of nations, states, and 
municipalities issue bonds, the only security for the pay- 
ment of which is the honor of the issuing government. 

The rate of interest and the time when the loan is repay- 
able are specified in the bond. The interest is generally 
payable semi-annually. It is a rate per cent of the face of 
the bond. 

A Registered Bond provides a place in which the owner's 
name may be written. The borrower then mails the in- 
terest to the owner of the bond when it falls due. 

A Coupon Bond has coupons for each of the interest pay- 
ments due upon it attached to it. As these become due, 
the owner of the bond cuts them off and deposits them in 
his bank for collection. 

A complete description of the various kinds of bonds is 
beyond the scope of this book. 

Note. — In the section of a magazine, like World's Work, devoted 
to financial advertisemente, investment houses often advertise their 
willingness to send without charge a copy of a pamphlet describing 
Stocks and Bonds. One such copy for a school is enough. 

Some banker in the town can probably ^ve to the school a 
copy of a recent number of the Bond Record, published by Halsey 
and Hudnut of New York City. 
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245. Bonds are described in such manner as to indicate 
such items as the name of the debtor, the year of maturity, 
the rate of interest, and often the character of the security. 

Thus, Western Pacific R. R. Co. 1st Mortgage S's, Series 
A, is a 6 % 1st mortgage bond of the Western Pacific 
R. R. Co. 

• 

246. The great advantage of bonds, in general, over 
stocks is that they represent a definite sum of money that 
must be paid at a certain time ; that they bear interest at a 
definite rate that must be paid at specified times, taking 
precedence over all dividend payments of the debtor. 

247. Cost of Bonds. The current market price of bonds 
may be above or below the face value of the bond, — above 
or below par. Whatever the market price, the owner of a 
bond is entitled to the face value of the bond at maturity. 

Bonds sell at a certain market price plus accrued interest. 

Thus, if a man buys on March 1 a bond on which the interest is 
payable on January 1 and July 1, he must pay the market price 
plus interest on the face of the bond from January 1 to March I. 
On July 1 he receives the interest on the face from January 1 to 
July 1, thus getting the interest he paid the previous owner of 
the bond as well as the interest due on the bond since he pup- 
chased it. 

W^hen bonds are purchased through a broker. Brokerage 
amounting to ^ % of the face of the bond is charged. 

Hence the purchase price equals market price plus ac- 
crued interest plus brokerage. 

248. The Rate of Income from a bond is the rate per 
cent which the annual interest is of the purchase price. 

Example, — Find the purchase price of a $1000 5% 
bond at 95 on March 12, if the interest is payable Peb. and 
^"tr 1. Also find the annual rate of income. 
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Solution. — 1. The market price = 05 9b of f 1000 = $050. 

2. The accrued interest on % 1000 from Feb. 1 to March 12 — 
that is, for 30 days — is f 5.42. 

3. The brokerage is } ^ of f 1000 or f 1.25. 

4. Heuce the purchase price = f 050 + f 5.42 + f 1.25 = f 056.67. 

5. The annual income is 5 96 of 9 1000 or 9 50. 

6. The annual rate of income is 5.2** ^, 

for « 50 is 5.2+ ^ of « 056.67. 

248. The Yield of a Bond is the rate of income realized 
from the bond if the bond is held until maturity. 

Thus, suppose a man buys a 9 100 bond for f 08 ; that the rate 
of interest is 5 % and that the bond matures in 1 year. During 
the year, the man receives 9 5 interest (5 9b of 9 100), and at 
the end of the year 9 2 more than he paid for the bond, for the 
bond is worth 9 100 at maturity. All together he receives 9 7 on 
an investment of 908 for 1 year. His rate of income is about 
7.1 <^, 

If this same bond matures in two years, he will have received a 
total of 9 10 interest and 9 2 profit when the bond matures. All to- 
gether he will have received 912 for the use of '908 for two years, 
or at the rate of 9 6 per year. This is about 6.1 *fo. This result is 
the approximate yield of income on this bond, as compound inter- 
est on the interest paid semi-annually has been neglected. 

XoTK. — The computation of yields on bonds is quite difficult. 
Investment houses have tables showing the rate yielded by bonds 
at various rates of interest for bonds maturing at the ends of 
various periods of years, 

EXERCISE 149 

The following table contains the names of some bonds, 
the rate of interest they pay, the interest dates, and the 
price bid for the bonds on July 30, 1918. Determine the 
necessary items to fill in the two blank columns of the 
table. 
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Tttli or BoHD 


Bate 




Pbiok 


Batb 

or 
iBrnoMB 
at Bn> 

Psios 


Oo«T or 


Ex. 
No. 


IirnnotST 
Patablr 

OM iBT OP 


$1000 

BoifD o« 

JCLTaO 


1. 


Chicago and Alton Ist Mort- 










gage 


3i* 


Jan. July 


39} 






2. Chicago and Great Western 












1 Ist Mortgage 


4 * 


Mar. Sept. 


57i 






3. 


Chicago and N. Western 














General Mortgage 


4 ^ 


May Nov. 


82| 






4. 


Great Northern 1st Refund- 














ing 


4i^ 


Jan. July 


86 






5. 


LouisviUe and Nashville 














General Mortgage 


6 '^ 


June Dec. 


106J 






6. 


N. Y. Central & Hudson 














River Mortgage 


^'Jh 


Jan. July 


72 






7. 


Oregon Short Line Ist Mort- 














gage. 


6 ^ 


Feb. Aug. 


lOOJ 






8. 


United States 3d Liberty 














Loan 


H^ 


Mar. Sept. 


05A 






9. 


United States 2d Liberty 














Loan 


4i9fc 


Mar. Sei>t. 


03.86 






10. 


Detroit City Gas Co. 


5 ^ 


Jan. July 


94} 






11. 


Baldwin Locomotive Co. 














1st Mortgage 


5 9b 


May Nov. 


90) 






12. 


Chic. Union Station 1st 














Mortgage 


4i9^ 


Jan. July 


87 






13. 


United States Steel Sinking 














Fund 


5 ^ 


May Nov. 


08) 






14. 


Western Electric 1st MorU 














gage |5 <jk 


Jan. July 


96 






15. 


Brooklyn Rapid Transit 


6 <fb 


Apr. Oct. 


81) 







250. United States Liberty Bonds were purchased most 
widely during 1917-1919. They were sold in denominations 
of $ 50, $ 100, $ 500, $ 1000, etc. These bonds, even more 
so than ordinary bonds, are a good investment, for thej have 
exceptional security behind them, — the honor of the United 
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States of America. These bonds are Coupon bonds, — that 
is, attached to each are coupons for the semi-annual interest. 
When the interest becomes payable, the coupon should be 
cut from the bond and taken to a bcmk, where the full cash 
value of it (less a small collection charge possibly) can be 
obtained for it. Coupons for the interest for two years' 
time were attached to the bonds. At the close of that time, 
information about the manner of obtaining the semi-annual 
interest may be obtained from any banker. 

If the holder of a bond is compeUed by circumstances to 
sell it, he should go to a bank where he will be able to obtain 
the current market price of the bond. 

EXERCISE 150 

1. What is the semi-annual interest on a $ 50 bond bear- 
ing ^ % interest ? On a $ 100 bond ? On a $500 bond ? 

2. What should be obtained for a $ 50 U. S. Liberty Bond 
on an interest payment date, when the market price is 9%^? 
98J? 99|? 97 J? 



XIV. EQUATION OF PAYMBKTS 

251. Equation of Pa3rmeiit8 is the process of finding at 
what time several payments which are due at different times 
may be paid at one time without injustice to either debtor 
or creditor. 

The Date of Payment so determined is called the Equated 
Date, — and the time is called the Equated Time. 

Example 1. — A owes B $ 25 due in 3 mo., $ 50 due in 
4 mo., $ 35 due in 5 mo., and $ 40 due in 7 mo. Wliat is 
the equated date of payment ? 

Solution. — 1. A at present is entitled to the use of the 9 25 for 
3 mo. This is the same as the use- of f 1 for 25 x 3 mo. or 75 ma 

2. Thus, 

A is entitled to the use of f 25 for 3 mo. or of f 1 for 25 x 3 or 
75 mo. 

A is entitled to the use of 9 50 for 4 mo. or of 9 1 for 50 x 4 or 
200 mo. 

A is entitled to the use of 9 35 for 5 mo. or of 91 for 35 x 5 or 
175 mo. 

A is entitled to the use of 9 40 for 7 mo. or of f 1 for 40 x 7 or 
280 mo. 

3. All together, A is entitled to, the use^of 91 for 730 ma 

4. The total sum owed is 9 150. He is therefore entitled to the 
use of 9 150 as many months as 150 is contained times in 730. 

This is 4}{ mo. or 4 mo. 26 da. 

5. .*. A can make the payment 4 mo. 26 da. from now. 

Note 1. — To check the solution, find the interest up to the 
equated date on all payments due before that date, and the discount 
on all payments due after it at any rate per cent. These two 
should be equal approximately. 
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Note 2. — If in a result a fraction of a day is J, or more, then 
the length of time is increased by one day ; otherwise, the frac- 
tional part of a day is omitted. 

Eicample 2. — What is the equated date of payment of 
$ 200 due May 4, $ 300 due June 12, and $ 400 due July 24 ? 

Solution. — 1. Assume that all payments are made on May 4. 

2. Then the June 12 payment is made 39 days ahead of time, 
and therefore the debtor loses the use of 9 800 for 80 days or of 9 1 
for 11,700 da. 

3. The July 24 payment is made 81 days ahead of time, and 
therefore the debtor loses the use of 9 400 for 81 days or of 9 1 for 
32,400 days. 

4. All together, the debtor loses the equivalent of the use of 9 1 
for 44,100 days. 

5. Hence, the date of payment is as many days after May 4 as 
900 is contained times in 44,100, or 49 days. 

6. .*. the equated date = May 4 + 49 days = June 22. 

Example 3. — !Find the equated time and the balance to be 
paid on the following account. 

Dr, James Johnson Cr. 



1%U 



Aug. 27 
Sept. 12 
Oct. 7 



To Mdse. 30 da. 
To Mdee. 30 da. 
To Mdse. 60 da. 



1350 
125 
275 



itis 



Sept 8 
Sept. 28 
Oct. 30 



By Draft, 30 da. 
By Cash 
By Cash 



9275 
250 
125 



Solution, — 1. The Aug. 27 item is actually due on Sept. 26 ; 
and the Sept. 8 credit matures on Oct. 8. These and the other 
due dates are in the third column below. 

2. Assume that the settlement is made on the earliest of the 
dates in column 3. 

3. The first debit item is paid 14 days before it is due. Hence 
Mr. Johnson loses the use of 9 350 for 14 days or of 9 1 for 4900 
days (350 x 14). Similarly for items 2 and 3 of the debits. All 
together he loses the use of 9 1 for 28,275 days. (See Cols. 4 and 5.) 
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4. The first credit item is paid 26 days after the settlement date. 
Hence Mr. Johnson gains the use of f 275 for 26 days or of f 1 for 
7150 day& Similarly, for items 2 and 3 of the credits. All to- 
gether, Mr. Johnson gains the use of f 1 for 17,150 days. 

5. By paying on Sept 12, Mr. Johnson loses the use of f ( for 
11,125 days. This is equal to the use of the balance of f 100 for 
111.25 days. 

6. Hence the real date of settlement should be 111^ days after 
Sept 12. This is Jan. 1, 1018. Legally this makes the date of 
settlement Jan. 2, 1918. 



Debits 


Date 


Amouitt 


Due 


0/12 

DinrKRKRCBS 


Ir Paid oh 0/12 
Me. JoH5M>if Scrms 




Aug. 27 
Sept 12 
Oct 7 


$360 
125 
276 


Sept 26 
Sept 12 
Dec. 6 


14 da. 

Oda. 

85 da. 


4900da.k)aBafu8eof$l 

Oda. lossofuseof $1 

28, 376 da. loss of use of $ 1 


Total 


$750 


28,275 da. loss of use of $ 1 


Credits 


Sept 8 
Sept 28 
Oct. 80 


$275 
250 
125 


Oct 8 
Sept 28 
Oct. 80 


26 da. 
16 da. 
48 da. 


7 150 da. gain in use of $ 1 
4000 da. gain in use of $ 1 
6000 da. gain in use of $ 1 


Total 


$650 


17,160 da. gain in use of $ 1 


Balance 




$100 






11, 125 da. loss in use of $ 1 



Example 4. — Another method of averaging accounts is 
known as the Interest Method. 



Dr. 



Charles Stuart 



Cr. 



ms 



5/28 
6/16 
7/7 



To Mdse. 30 da. 

To Mdse. 

To Mdse. 2 mo. 





ItlS 


$350 
125 
275 


6/8 

7/15 

8/21 



By Drafts 30 da. 
By Cash 
By Cash 



$275 
250 
125 



Solution. — 1. Take as the focal date Sept 7. 

2. If the first payment (due Jime 27) is not made until Sept 7, 
Mr. Stuart should pay interest on $350 for 72 da., or $4.20l 
Similarly for the second debit item. (See CoL 5 below.) 
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3. The payment of June 8, maturing on July 8, being made 
61 days in advance of the focal date should draw interest for 
61 da. This is $ 2.7958. Similarly for credit items 2 and 3. 

4. All together, Mr. Stuart owes interest to the amount of 
#5.9292 - 9 5.40 or f .5292, if he settles the account on Sept. 7. 

5. He owes $ 100. The interest on it for one day is $ .0167. 
Hence he should pay the debt as many days before Sept. 7 as 
$ .0167 is contained times in $ .5292, oi 31.6 da. 

6. 32 days before Sept 7 is Aug. 6. 



Dbbit 


Datb 


Amoxtst 


Dtr« 


Focal Datx 

DiFF. 


IirrBBKST ox Amt. at C % 

• 




6/28 
6/16 
7/7 


$860 
126 
276 


6/27 
6/16 
9/7 


72 da. 
83 da. 



$4.20 
1.7292 



, interest due 


Total 


$750 


$6.9292 ] 




Credit 


6/8 

7/16 

8/21 


$276 
260 
126 


7/8 
7/16 

8/21 


61 da. 
54 da. 
17 da. 


$2.7958 
2.25 
.3542 
$5.4000 J 


^ interest earned 


Total 


$660 





EXERCISE 151 

1. What is the equated date of payment of $ 55 due in 
3 mo., $ 170 due in 9 mo., and $ 136 due in 7 mo. ? 

2. A owes B $ 325, of which $ 50 is due in 6 mo., $ 95 
is due in 8 ma, $ 80 in 9 mo., and $ 100 in 11 mo. What 
is the equated date of payment ? 

3. Find the equated date for i)aying $ 425 due in 30 days, 
$ 725 due in 60 days, $ 125 due in 90 days, and $ 540 due 
in 120 days. 

4. What is the equated date for paying $ 25 due March 15, 
S 135 due April 6, and $ 100 due May 25 ? 

5. Find the equated date for paying $ 275 due Aug. 29, 
$ 325 due Sept. 23, $ 250 due Oct. 5, and $ 410 due Nov. 13. 
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6. On May 23, 1 bought a piece of land for $ 2500, on 
four months' credit. If I pay $1000 on July 23, when 
should I pay the balance ? 

7. If goods are bought on three months' credit as follows : 
Sept. 19, 1918, $1250; Oct. 3, $900; Nov. 12, $750, 
what is the equated date of payment ? 

8. Four sixty-day notes bear the following dates : Jan. 4, 
1918, $500; Feb. 27, 1918, $350; June 18, 1918, $550; 
July 30, 1918, $ 275. What is the average date of pay- 
ment? . 

9. On Oct. 21, Henry Williams owed $ 160 due in 40 days, 
$ 225 due in 60 days, and $ 175 due in 90 days. What is 
the equated date of payment ? 

10. A bill of $ 1200 is due in 5 months from Jan. 13, 1919. 
If payments are made as follows : $ 260, March 20, 1919 ; 
$ 225, May 5, 1919, when is the balance due ? 

11. A tradesman owes $ 300 due in 6 months, and $ 750 
due in 9 months. If at the end of 7 months he pays $ 450, 
when should the balance be paid ? 

12. Hooker and Ingalls bouglit merchandise on 60 days' 
credit as follows: June 28, $75; Aug. 1, $150; Sept. 4, 
$ 100. What is the average date of payment? 

13. A merchant owes $2350 due in 10 months. If he 
pays $ 400 in 2 months, $ 350 in 4 months, and $ 550 in 
8 months, when should he pay the balance ? 

14. Four ninety-day notes bear date as follows : March 
9, 1918, $ 375 ; May 24, 1918, $ 250 ; Aug. 13, 1918, $ 525 ; 
Oct. 30, 1918, $400. What is the average date of pay- 
ment? 
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15. Find the equated time for paying the balance of the 
following accounts : 

Dr, George Adams Ci\ 



ItlS 



Sept. 16 
Oct. 28 



ToMdse.-SOda. 
To Mdse. 



9550 
375 



1»18 



Oct. 4 
Oct. 29 



By Cash 
By Cash 



9500 
325 



TABLES OF MEASURES 

Measures of Length or Linear Measure 

12 inches (in.) = 1 f cot (ft.) 

8 feet = 1 yard (yd.) 

5^ yards or 16} feet = 1 rod (rd.) 

890 rods ] 

1700 yards \ = 1 mUe (mi.) 

6280 feet J 

1 knot or nautical mUe = 8080 ft. (U. S.) 

Surveyors, in measuring land, use a chain (ch.) the length of 
which is 4 rods, divided into 100 links (li.) of 7.02 hiches each. 
80 chains = 1 mile. 

Measures of Surface or Square Measure 

144 square inches (sq. in.) = 1 square foot (sq. ft.) 
9 square feet = 1 square yard (sq. yd.) 

80^ squsre jrards = 1 square rod (sq. rd.) 

100 square rods 1 « ... 

At^mafi ^ J, } =1 acre (A.) 

48600 square feet J ^ '^ 

040 acres = 1 square mile (sq. mi.) 

10 square chains = 1 acre 

80 square miles = 1 township 

Measures of Volume or Cubic Measure 

1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 
27 cubic feet = 1 cubic yard (cu. yd.) 

J28 cubic feet (a pile 4 ft. high, 4 ft. wide, and 8 ft. long) 

= 1 cord 

Liquid Measures 

4 gilla (gi.) = 1 pint (pt.) 
2 pints = 1 quart (qt.) 
4 quarts = 1 gallon (gal.) 

It has been customary to consider 81) gallons the contents of a 
barrel (bbl.) and 63 gallons the contents of a hogshead. In practice, 
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however, barrels are of various sizes ; thus the standard gasoline 
barrel contains 66 gallons. A liquid quart contains 57} cubic inches ; 
a liquid gallon 231 cubic inches. 

Dry MeasureB 

.(Used in measuring grain, vegetables, fruits, etc.) 

2 pints (pt.) = 1 quart (qt.) 
Sqnarts = 1 peck (pk.) 
4 pecks = 1 bushel (bu.) 

A dry quart contains 67} cubic inches; a bushel contains 2150.42 !' 
cubic inches. ■ 

Avoirdupois Weight i 

16 ounces (oz.) = 1 pound (lb.) 

100 pounds = 1 hundredweight (cwt.) 

Mhundredweight 1 
8000 pounds J ^ '^ 

At United States Custom Offices, and at iron and coal mines, tlie 
following weights are used : 

112 pounds = 1 long hundredweight 
2240 pounds = 1 long ton 

Troy Weight 

(Used in weighing gold, silver, and jewels) 

84 grains (gr.) = 1 pennyweight (pwt.) 
80 pennyweights = 1 ounce (oz.) 

18 ounces = 1 pound (lb.) 

Apothecaries* Weight 

80 grains (gr.) = 1 scruple ( 3 ) 

8 scruples = 1 dram (3) 

8 drams = 1 ounce ( 3 ) 

18 ounces = 1 pound (tb) 

Apothecaries' Liquid Measures 

00 minims (m.) = 1 fluid dram (f 3) 
8 fluid drams = 1 fluid ounce (f :; ) 
16 fluid ounces = 1 pint (O) 
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MeAsures of Time 
GO seconds (sec.) = 1 miiiute (min.) 



OOminiites 


= 1 hour (hr.) 


94 hours 


= 1 day (da,) 


7 days 


= 1 week (wk.) 


62 weeks 1 
SeSdays J 


= 1 year (yr.) 


SeSdays 


= 1 leap year 



If the number of a year is divisible by 4 but not by 100, the year is 
SL leap year ; also when the number of the year is divisible by 400 the 
year is a leap year. In leap years, February has 29 days. 

The Solar Year has nearly S66\ days. 

Angle and Arc Measures 

00 seconds (,'*) = ! minute (') 
00 minutes = 1 degree (°) 

A quadrant contains 90 arc degrees: a circle contains 300 arc 
degrees. A right angle contains 90 angular degrees. 

The length of a degree (j^^) of the earth^s equator is about 09J 
miles. 

English Money * 

4 farthings (far.) = 1 penny (d.) 

IS pence = 1 shilling (sh.) 

80 shillings = 1 pound or sovereign (£) 

= $4.8666 

French Money 

10 centimes (ct.) = 1 decime (dc.) 
lOdecimes = 1 franc (fr.) 

1 franc = 19.3 cents 

German Money 
100 pfennige = 1 mark 

1 mark = 23.8 cents 

Miscellaneotts Measures 
Numbers Paper 

12 units = 1 dozen (doz.) 24 sheets = 1 quire 

20 units = 1 score 20 quires = 1 ream 
12 dozen = 1 gross (gr.) 2 reams = 1 bundle 

12 gross = 1 great gross 5 bundles = 1 bale 
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Some Standard Weights 

(Used in most of the States) 

Wheat 60 lb. := 1 bushel 

Rye 56 lb. = 1 bushel 

Oats 32 lb. = 1 bushel 

Barley 48 lb. = 1 bushel 

Com, on cob 70 lb. = 1 bushel 

Com, shelled 56 lb. = 1 bushel 

Potatoes 60 lb. = 1 bushel 



Water 1 cu. ft. = 62} lb. 



Carat. (1) A term used to express the purity of gold. Pure gold = 

24 caraU fine. If 2, 4, etc., parts of alloy are present, 
the gold is 22, 20, etc., carats fine. Thus, 14 carat 
gold, used for good chains, contains 14 parts of gold to 
10 parts of alloy. 
(2) Also used as a unit for measuring precious stones. 
1 carat = 4 grains = about 8^ Troy grains. 
Since 1005, 1 carat = 200 milligrams, among inter- 
national jewelers. 
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Acceptance, 326 

Account purchases, 239; sales, 
239 

Acute angle, 146 

Addends, 4 

Addition, horisontal, 13 

Ad valorem duty, 295 

Aliquot parte, 78 

Altitude, of cylinder, 175; of 
frustum of cone, 195; of 
frustum of pyramid, 191 ; of 
parallelogram, 148; of par- 
aDelopiped, 169; of prism, 
189; of rectangle, 148; of 
right circular cone, 194; of 
triangle, 148 

Amount, 245 

Angle, 145; acute, 146; obtuse, 
146 ; sides of, 146 ; vertex of, 
146 

Arc, 166 

Area, of circle, 166 ; of paraUel- 
ogram, 158 ; of polygon, 148 ; 
of rectan^e, 150 ; of solid, 168 ; 
of sphere, 178; of trapezoid, 
161 ; of tnatigle, 159, 164 

Assessors, 289 

Assets, 335 

Associative law of multiplication, 
25 

Bank, discount, 313 ; draft, 323 
Base, 134; of cone, 194; of 
parallelogram, 148; of par- 
allelepiped, 169; of pyramid. 



190; of rectangle, 148; of 

triangle, 148 
Bases, of cylinder, 175; of 

frustum of a cone, 195; of 

frustum of a p3rramid, 191 ; 

of a prism, 189 
Base line in land surveying, 205 
Bill, 34; of exchange, 321 
Board foot, 173 
Bond, 345 

Brokerage, 239, 342, 346 
Brokers, 239 

Capital, 335 
Carpeting, 156 
Cashier's check, 320 
Center of sphere, 178 
Certified check, 319 
Check, 317 ; cashier's, 320; certi- 
fied, 319 
Circle, 165 

' ft 

Circiunferenoe, 165 

Co-insurance, 280 

Collateral note, 306 

Commercial draft, 324 

Conmiission, 239 ; merchants, 
239 

Common, factor, 45; multiple, 
49 ; stock, 339 

Commutative law of multiplica- 
tion, 25 

Composite integer, 43 

Compound interest, 258; table 
of, 264 

Concrete work, 172 
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Cone, 194 

Conical surface, 194 

Consignment, 239 

Corporation, 339 

Coupon bond, 345 

Credit, 303 

Cube, of a number, 135; root, 

135 
Cumulative preferred stock, 339 
Cylinder, 175 

Date of maturity of a note, 303 

Dates, time between, 115 

DayB of grace, 304 

Decipial, fraction, 85; point, 85 

Decimals, adding, 88; subtract- 
ing, 88; multiplying, 90; di- 
viding, 95 

Degree of angle, 146 

Demand note, 303 

Denominate number, 108 

Denominate numbers, adding and 
subtracting, 113; multiplying, 
117; dividing, 118 

Denominator, 51 

Diagonal, of polygon, 147; of 
polyhedron, 189 

Diameter, of circle, 105; of 
sphere, 178 

Difference, 17 

Discount, 226 

Discounting, acceptances, 329 ; 
notes, 313 

Distributive law of multiplica- 
tion. 25 

Dividend, 37 

Dividends, in insurance, 286; 
on stock, 339 

Divisor, 37 

Draft, 322 

Drawee, of check, 317 ; of draft, 
323 

Drawer, of check, 317 ; of draft, 
323 

Duties, 295 



Edges of polyhedron, 189 
Equation of payment, 350 
Even number, 43 
Evolution, 135 
Exchange, 317 
Exponent, 134 

Face, of check, 317 ; of note, 303 ; 
of polyhedron, 189 

Factor, 43 

Factoring integers, 43 

Figures, geometrical, 145 

Finding, principal in interest, 
256; rate in interest, 253; 
time in interest, 255 

Foreign money, 130 

Formula, 150 

Fraction, common, 51 ; improper, 
51 ; proper, 51 

Fractional parts, 75 

Fractions, adding, 60; subtract- 
ing, 63; multiplying, 65; di- 
viding, 71 ; decimals, 85 ; fun- 
damental laws of, 52; lowest 
terms of, 54 

Franc, 130 

Frustum, of cone, 195 ; of pyra- 
mid, 191 

Geometrical figures, 145 

Gram, 125 

Graph, 197 

Greatest conunon divisor, 45 

Gross, cost, 234, 239; proceeds, 239 

Hypotenuse, 162 

Improper fraction, 51 
Income taxes, 292, 298 
Index of radical, 135 
Inheritance taxes, 294, 301 
Installment payments, 269 
Insurance, 272 ; automobile, 282 ; 

life, 284; premium, 272; 

policy, 272 
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Integer, 1 ; composite, 43 ; prime, '; 

43 
Integers, adding, 4 ; subtracting, 

17; multiplying, 24; dividing, 

37 ; factoring, 43 
Interest, 245; compound, 258; 

periodic, 267; simple, 245; 

computing, 245; daygi, 259; 

period, 259 
Interest-bearing note, 304 
Invoice, 227 
Involution, 134 

Joint note, 305 

Kilogram, 126 
KiloUter, 125 
Kilometer, 123 

Lateral area, of cylinder, 175, 
176; of frustum of a cone, 
195 ; of frustum of a pyramid, 
192 ; of prism, 189 ; of pyra- 
mid, 190, 191 ; of right circular 
cone, 195 

Lateral edges, of a prism, 189; 
of a pyramid, 190 

Lateral faces, of a prism, 189; 
of a pyramid, 190 • 

Lateral surface of a right circular 
cone, 194 

Least common multiple, 49 

Liabilities, 335 • 

Liberty Bond, 348 

Life insurance, 284 

Line, broken, 145; closed. 145; 
curved, 145; straight, 145 

Lines, parallel, 146 

List price, 226 

Liter, 125 

Maker of a note, 303 
Making change, 22 
Mark, 130 
Marking goods, 237 



Matched lumber, 182 
Measure, 108 
Measuring lumber, 173 
Merchants' rule of partial pay- 
ments, 308 
Meter, 123 
Metric measures, 123 
Minuend, 17 
Mixed number, 51 
Multiple, 49 
Multiplicand, 24 
Multiplier, 24 

Negotiable note, 305 
Net cost, 234 
Net proceeds, 239 
Non-negotiable note, 305 
Number, denominate, 108 ; 

mixed, 51 
Numbers, Roman system of, 3 
Numerator, 51 

Obtuse angle, 146 

Papering, 154 
Parallel lines, 146 
Parallelogram, 148 
; Parentheses, 24 
Partial payments, 307 
Partner, general, 335 
Partnership, 335 
Par value of stock, 339 
Payee, of check, 317; of draft, 

323 ; of note, 303 
Per cent, 208 
Percentage, 208 
Perimeter of polygon, 147 
Periodic interest, 267 
Periods in square root, 137 
Perpendicular, 146 
Plastering, 153 
Polygon, 147; area of, 148 
Polyhedron, 189 
Pound (English money), 130 
Power of a number, 134 
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Powers of ten, 85 

Preferred stock, 339 

Prime, cost, 239; factofrs, 43; 

integer, 43 
Principal, 239, 245; meridian, 

205 
Prism, 189 

Proceeds of discounted note, 313 
Product, 24 
Profits and losses, 234 
Promissory note, 303 
Proper fraction, 61 
Property tax, 287 
Protesting a note, 305 
Pyramid, 190 

Quadrilateral, 148 
Quotient, 37 

Radical sign, 135 

Radius, of circle, 165 ; of sphere, 
178 

Range, 206 

Rate, of discount, 313; of do- 
mestic exchange, 329; of in- 
come on bonds, 346; of 
interest, 245 ; per cent, 208 

Ray, 145 

Rectangle, 148 

Rectangular parallelopiped, 169 

Registered bond, 345 

Regular pyramid, 190 

Remainder in division, 38 

Right angle, 146; prism, 189; 
triangle, 162 

Roman system of numbers, 3 

Roofs and roofing, 184 

Saving bank, 259 
Segment of line, 145 
Sequence of integers, 4 
Several note, 305 
Share of stock, 339 
Shilling, 130 
Shipment, 239 



Short methods of mukiplicmtioii, 

29 
Sides, of an angle, 146; of a 

po^gon, 147 
Sight draft, 324 
Simple iut er wt y 245 
Six per eent method, 247 
Slant height, of frustum of a 

cone, 195 ; of regular pyramid, 

191 ; of right oircular cone, 194 
Sohd, 168 
Specific duty, 295 
Sphere, 178 
Square, 148 ; of a number, 134 ; 

root, 135, 136 
Standard fire insurance pc^cy, 

273 
Stock certificate, 340 
Subtrahend, 17 
Successive discounts, 227 
Sum of integers, 4 
Surface, closed, 168; conical, 

194 ; spherical, 168 

Tables of powers and roots, 140 

Tables of measures, 357 

Tables, compound interest, 265 

Tax, real estate, 287 

Term of discount, 313 

Terms of sale, 227 

Time, between dates, 115 ; draft, 

325 ; note, 304 
Township, 206 
Trapesoid, 160 
Triangle, 148 

Unit on a graph, 197 
United States rule of partial pay- 
ments, 310 
Units of meajsure, 108 

Vertex, of angle, 140; of pyra- 
mid, 190; of right circular 
cone, 194 



